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ANNUAL GENERAL MEETING 
WrnKFHDAY, 29th March, 1939 


The Sixty-fourth Annual General Meeting was held in the Society’s Rooms. 
Science House. Gloucester Street, Sydney, on Wednesday, 2Bth March, 19S9 
Mr T. C. Roughley, BSc, FRZS, President, tn the Chalt 
The minutes of the preceding Annual General Meeting (30th March, 1938) were 
read and confirmed 


PRESIDENTIAL ADDRESS 

The concluding pait of Volume lxlli of the Society's Proceedings was Issued 
in December The complete volume (467 plus Ixxx pages, twenty-two plates and 
266 text-figures) contains thirty-three papers on a variety of subjects in Natural 
History 

Exchanges from scientific societies and institutions totalled 1,860 for the 
session, compared with 2,069, 1,796 and 1,866 for the three preceding years. 

Since the last Annual Meeting the names of twelve members have been added 
to the list, five members and one Corresponding member have been lost by death, 
the names of five have been removed on account of arrears of subscription and 
two have resigned 

Mary Ellen Fullm, who died suddenly at her mother's home in Sydney on 
26th September. 1938, had been a member of the Society since 1930 She graduated 
Bachelor of Science at the University of Sydney in 1929, her final subjects being 
Botany and Entomology In January, 1929, she was appointed to the staff of the 
Division of Economic Entomology of the Council for Scientific and Industrial 
Research to work at Canberra on the blowfly problem She continued to work 
on this problem till her death -first under the late Dr R J. Tillyard and later 
under Dr I M Mackerras As results of her work on Diptera she published 
eighteen papers (eleven of them In our Proceedings) and at the time of her 
death had completed the material for three more papers 

Sabah Hynes, who died at her home In Randwick on 28th May, 1938, at the 
age of seventy-eight, was the first woman member of the Society. She became an 
Associate member in 1892, and In 1909, when women were first admitted to fall 
membership, she became an Ordinary member Her early education was received 
In London and Edinburgh, and she was one of the early women graduates at the 
University of Sydney, where she obtained the degree of Bachelor of Arts in 1891. 
Her chief scientific interest was botany, and she served for a time on the staff 
of the Technological Museum and also at the Sydney Botanic Gardena She was 
chiefly Instrumental In having the Commonwealth Government acquire the 
collection of pafntinga^ef Australian flowers by the late Mrs. Ellis Rowan. She 
was lnoludsd In the Honours list in 1984, being made M.B.B. 

Bdwabd Metbick, who died at Marlborough, England, on Slst March, 19S8, 
was born on 24th November, 1864. In December, 1877, he came to Sydney as 
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Classics Master at Sydney Giammtr School While in Australia he had the 
opportunity to collect systematically at many localities in New South Wales and 
also in Tasmania and Western Australia He returned to England in 1887 to 
become Classics Master at Marlborough College where he rtmalned until he 
retired In 1914 He was the chief authority on the Mlci olepidoptera and bequeathed 
his collection of about 100 000 specimens to the British Museum of Natural 
History He was elected a Fellow of the Royal Society of London In 1904 He 
had been a Corresponding member of our Society since 1902 and had contributed 
thirty two papers to the Proci idiwoh Since 1912 he had published privately l 
journal entitled Lxoti liter it; tdoj t ra containing his desolptions of many 
species of this special group 

Lseiir John Wiiliam Newman who died at Claremont Western Australia 
on 8th December 1938 was born In Melbourne in 1878 He bad been a member 
of this Society since 1913 He was appointed an inspector under the Plant 
Diseases Act In Western Australia in 1904 Assistant Fntomologist Western 
Australia In 1908 and Entomok gist in 1920 occupying the latter position until 
his death He had collected In New South Wales and Victoria as will as In 
Western Australia and had published a large number of papers and reports chiefly 
in the Journal of the Deptrtmcnt of Agriculture of Westun Auitralu 

Montagu Austin Philiips who died in England on 11th Januaiy 1939 at 
the age of fifty nine years was a well known keturer on Natural HiBtnry subjects 
and had for many years been associated with the British Museum of Natural 
History as a guide lecturer He had been a member of this ix clety since 1921 and 
was a fellow of a number of the scientific societies in London 

John Jam»s Walker who dkd at his li me Aorangi Lonsdale Road 
Summertown Oxford England tn 12th January 1939 had been a member of 
the Society since 1J00 He paid two visits to AuBtialia in H M S Ptngmn 
(1890 91) and in H MS Rtngarooi a (1900 1904) During these visits he had 
many opportunities of cdlecting insects and has descilbel his experiences In 
two aeries of papers in the hntomologxits Monthly Magazine (1891 92 and 
1905-06) 

In May 1938 the Linnean Society of Londiu celebrated the 160th Anniversary 
of Its foundation and Profess ir r O B Osborn represented our Society at the 
celebrations 

The Australian and New Zealand Association for the Advancement of Science 
held Its jubilee meeting at Canberra in January last this Society being 
represented by the President and Mr H J Carter 

In August last the Australian National Research Connell commenced 
publication of a new journal of general science the Australian Journal of Science 
There appears to be some need for such a journal In Australia and we may offer 
our best wishes toi the success of this new venture 

During the year the Council decided to Include each year In its list of 
nominations of members of Council the names of two members who have not 
been members of the Council for the whole of the preceding year The two 
members who have letlred this year in terms of this resolve are Mr H J 
Carter and Mr A R Woodhlll and 1 should like to take this opportunity of 
expressing our appreciation of Mr Carters services to the Society and to the 
Oooncll over a long period of years Mr Woodhiil leaves for England shortly for 
a period of a year and we wish him a pleasant and profitable trip 

The year a work of the Society s research staff may be summarised thus 
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Mr H L Jensen, Macleay Bacteriologist to the Society, concluded his work 
on nitrogen fixation In the wheat soils Additional soils weie tested for content 
of nitrogen-fixing bacteria, so that the survey is now based on eighty-five soils 
altogether, five more strains of Aeotobavter have been tested for nitrogen fixation 
in pure culture and have, like those previously examined, been found to possess a 
normal but not outstanding N fixing capacity, a few other organisms have been 
tested with a negative lesult Further experiments on nitrogen fixation in soil 
with addition of straw have been wind acted over periods of one to three months 
and have given results in full agieement with those of previous experiments no 
nitrogen is fixed unless Azotobadtr develops abundantly and the decomposition 
of the organic matter of the struw takes place under conditions of high moisture 
It has been shown that with free access of oxygen (le in boU of moderate or 
low moisturo content) only the watei soluble constituents of the straw can solve 
as food material tor Asotobacte) Only under conditions that arc hardly evei 
fulfilled in the wheat soils can a gain of about three parts of nitrogen per 1,000 
parts of straw be expected Qualitative tests with a large number of wheat soils 
have shown that these are practically all too poor in available phosphoric acid to 
allow a vigorous growth of Agolobactet Certain bluo-green algae have aguln been 
found capable of fixing elementary mtiogen, but not in quantities that can be 
considered significant under the conditions obtaining in the wheat fields A 
paper giving a full and detailed account ot these and the previous experiments on 
non-8ymblotlr nitrogen fixation, as well as u discussion of the literature dealing 
with the importance of this phenomenon under field conditions, has been prepared 
and submitted to the Society Preliminary work has been commenced on the 
isolation of cellulose-decomposing microoiganlsms in order to tost their ability 
to produce food material for nitrogen-fixing bacteria when growing In association 
with these 

Miss Elisabeth Pope, Llnnean Macleay Fellow of the Society in Zoology, 
has continued her work on the anatomy of the Port Jackson Shark and has 
completed a paper on (he nervous system The morphology of the brain and 
central ncivouB system have been deecnbed in detail and the paths of the main 
peripheral nerves traced The organs of special sense were also described, since 
differences In detail from published accounts wete found Although strictly not 
part of the nervous system, the histological structure of the pituitary gland was 
included Another paper on the blood vascular system Is In course of preparation 
It should supply the need fur an account of this system in the Heterodonti and 
thus complete the series in which the other groups, namely the Notldani, Scylloldei, 
Squallformes and Raja, have already been dealt with adequately The surveys at 
Long Reef have been continued and as far as possible a list of the larger animals 
and their habitats and biotic relationships have been reel rded Certain groups 
of animals will have to be omitted owing to difficulties In determining their 
names. Some Interesting facts have, however, emerged from this work There 
are two types of community present on the area One type is confined to the 
rocky platform and consists of animals capable of withstanding exposure to all 
the elements The other type of community inhabits an area which character¬ 
istically consists of small rocks and boulders lying on a substratum of coarse 
sand This latter type of community is inhabited by forms which require shelter 
and which live on the lower surface of the rocks or which burrow in the sand. 

Mr. Oonsett Davis, Llnnean Macleay Fellow of the Society In Zoology, has 
oontinued work on the Order Embloptera, chiefly on the taxonomic side Some 
work has also been done on the bionomics of the Order. One paper on the 
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taxonomy of the genus Metoligotoma and related problems submitted during the 
previous year has been revised and enlarged and published In the Pboceemnqb 
Further work has been can led out on the ecology of the Five Islands and the 
first paper of a series on this subject has been published with Messrs M Day 
and D Waterhouse as coauthors Subsequently further data have been collected 
for later papers In this series By permission of the Council six weeks were 
devoted to work on the plant ecology of the Bull! District the first paper of this 
series having been published in the Pboc broraos in 193S As a result of this 
work concerned mainly with the collection and analysis of soli samples the 
data necessary for the compilation of the remaining papers of this series were 
completed Mr D ivls was ible by the Council s grant of three months special 
leave without pay to spend some time abtoid cairytng out reseaich He worked 
toi some time In th< United States and also in Tngland Fiance ind othet 
countries Research carried out overseas was concerned with a study of the 
physiology of respiration in aquatic beetles at the University of California and 
with the taxonomy of the Order Embloptera from a world standpoint This latter 
work consisted chiefly of an examination of the types of inadequately described 
species and was carried out chiefly at the Museum of Comparative Zoology 
Harvard University the British Museum of Natural History London and the 
Museum d Histolre Naturelle Pans Type specimens were also obtained from 
other European museums and examined nt the British Museum and several 
collections of unidentified Embloptera weie borrowed for further Btudy In all 
some eighty species of exotic Embloptera were examined mostly from the types 
Mr A H Volsey Linntan Macleay Fellow of the Society in Geology 
continued his geological field work on the Uppei Palaeozoic rocks of the North 
CoaBt region particularly m the Upper Clarence and Manning River Districts 
A number of reconnaissance trips were carried out The aim of the work was 
to describe rocks ranging from Devonian to Tertiary In age and to attempt a 
correlation between them and other beds in New South Wales and Queensland 
Two leporta were published which referred to work done In 1937 A third small 
paper related to rocks in the neighbourhood of Armldale Four more reports 
were prepared and are awaiting publication 

Miss lima M Pidgeon Linnean Macleay Fellow of the Society In Botany 
attempted to summarize In one scheme the mosaic of vegetation of the Central 
Coast of New South Wales with special reference to the succession of plant 
communities under various climatic and soil conditions The succession on sand 
dunes has been investigated One outstanding fact which has not previously 
been recorded In the literature Is that the chloride content of dune soils Increases 
with distance from the sea This Is explained by the fact that the leaching of 
chlorine Ions is minimised by the presence of humus In the soil and the humus 
content Increases with distance from the sea Work has been continued on the 
effects of variation In climate on the structure of forests on sandstone and shale 
data for this work are now almost complete In addition to the ecological work an 
Investigation was begun on the comparative anatomy and physiology of mature 
and Juvenile leaf forms of Eucalypti* globulus This problem has proved to be 
very interesting The results are briefly summarised Preliminary anatomical 
Investigations indicate that (1) the two leaf types differ in Internal structure and 
arrangement of palisade and mesophyll cells (11) stomatal index (which is 
usually constant for a species) Is twice ss high In the juvenile as in the mature 
leaves (ill) stomatal frequency Is approximately three times hlghsr in ths 
Juvenile leaves It has been established also that the transpiration rate of mature 
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leaves ir greater than that if Juvenile leaves Thus tianspiration is not pro 
portional to stomatal frequency Iu addition the ratio ot the tiinspiration rates 
of the two leaf types as measured by potometers is reversed < n the second and 
thud days of the cMKiimcnt This indicates that atomitil behivioui in different 
m the two forms and this matter is now being investigated An ithei interesting 
fact which has been istablished and which hitherto has ntt been it corded trim 
any leavos is that there art curious irregularities in the tianspiration rate at 
different places over the suiface of individual leaveB Observations of the osmotic 
1 lesauie of the cell sap by Baigira method leveal the fact th it thi osmotic, 
pressure of the matuie leaves is higher than that of the juvenile leaves 

Six applications for Linnean M iclc ly Fellowships wei t 1 eteived in respons 
to the Councils invitation of 28th Sei t mbt 1938 1 have pleasuit in reminding 

you that the Council reappi inted Miss Elizabeth C P pe Mi Cons tt Divls 
Mr A H Voisty and Miss linn M 1 ldgeon to 1 ell wshi[s m Zoology /o logy 
Geoligy uid botany uspettlvely for one yen fioin 1st Maich 1J39 Subsequently 
Mi ( onsett Divis and Mr A H Voisev weu molntid to Leetuiisliu s In Biology 
and Geology ind Geography respectiv ly xn the New England Univeisity College 
at Armldile and resigned their fellowships as from 28th lebiuiry 1939 lhe 
Council then decided to Invite ai plications foi the two vacant Fellowships ind 
thiee applications wire received I have pleasure In ann mneing that the Council 
has appointed Miss BMC umi st u B Sc and Miss Valerie May B be to Llnnean 
Macleay Fellowships in Lntomology and Botxny respectively foi the peilod 
1st April 1939 to 29th February 1940 

Miss Margaret ( umpslou gi adu ited in Si lence in 1928 with First Class 
Honours in Entomology and wxb awarded a Science Resear h Scholarship in the 
Univeisity of Sydney For hei honours degree she presmted a thesis on the 
biology and larval morphology of the genus Pat ups is which added very con 
siderahly to our knowledge of the genus and whilBt holding the Research 
Scholarship she has done similar work n the family Scarabaeidac her results 
now having been submitted for the M Si degree 

Miss Valerie May gradu ited In Science in 1937 with First Class Honours in 
Botany having been placed first m Bi tany In all foui yearB during hei University 
course She then for 1937 38 was awardel a Scleme Research Scholarship and 
for 1938 39 a Commonwealth Research Scholarship She has worked on the 
Marine Algae of New South Waloa having prepared for publication keyB to the 
Ghloi ophyeeae and Melani phyceae She has als> described an albino form of 
Uacrazamvi spiralis and has in preparation papers on the distribution of Mistletoe 
in New South Wales and the life history of i Uoearpus confervoides 

During the coming year Miss Pope and Miss Pldgeon will continue the 
researches Uready commenced Miss Cumpston will co duct Investigations on 
species of larval Scaiabaeldae and Miss May will study drought resistance of 
plants in New South Wales We wish all four a very su< essful tenure of their 
Fellowships We also offer our congratulations to Messrs Consett Davis and 
Voisey on their appointments to the New England University College and wish 
them every success In their new sphere 
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A Review or the Scieniihc Investigation or thv Fisheries o» 

New South Wales 

In choosing this subject tor my Presidential Address I was guided by the fart 
that Australia Is now embarking on a new era of scientific Investigation of the 
fisheries At Fisheries Conferences held in Melbourne in 1927 and In Sydney In 
1929, at which all States of the Commonwealth were represented, a strong recom¬ 
mendation was made that the Commonwealth Government establish a Department 
of Fisheries for the purpose of Investigating the potentialities of the Australian 
coast for fisheries development In 1937 the Commonwealth Government announced 
that a sum of £80,000 was being set aBlde for Investigation work of this character, 
and the control of the investigation was placed In the hands of the Council for 
Scientific and Industrial Research A boat, the “Warteen". suitable for various 
types of fishing, but more especially for the rapture of pelagic fish, was constructed, 
and Dr Harold Thompson was brought from Newfoundland to take charge of 
the Investigations 

With a suitable boat, and a staff capable of handling the large-scale 
investigations which confront our fisheries, we are at the beginning of a period 
of activity the like of which haa never before been known in our history The 
time appeared opportune, Ihen, to take stock of the scientific work that has already 
been accomplished, and I have therefore endeavoured to present in this address 
a brief outline of the essential features of these Investigations 

The volume of this scientific research is singularly small Much work of a 
general nature, based on obseivations that all too frequently cannot be regarded 
as critical, has been published, but, lacking a stllctly scientific foundation. It can 
scarcely be considered as coming within the runge of this discussion In sorting 
over the great amount of literature that has appeared on our fisheries, I have been 
guided in my choice largely, but not solely, by the consideration of whether 
it has been published in scientific journals Of course, taxonomic Investigation, 
in which field great activity has been displayed over a long period of years by 
a number of capable workers, does not fall within the scope of the subject of my 
address 

Small as Is the scientific work on the fisheries of New South Wales, It is far 
smaller in the other States, and little of importance has been accomplished there 
This will be remedied to some extent by the Commonwealth investigations recently 
Inaugurated, for, although the base of operations has been established at Port 
Hacking, near Sydney, the field will embrace all States It is probable that the 
most Intensive work will be directed to the waters adjacent to the areas of densest 
population, for the problem of marketing fish over long distances in a warm climate 
is one that must be weighed in any plan of economic exploitation 
Trawling Investigation*. 

Until 1915 the only methods used for the capture of bottom-dwelling fishes 
offshore, not only In New South Wales, but in all the other States, consisted of 
hand-lines and long-lines Now, In the principal fisheries of the northern 
hemisphere these methods of fishing had been largely replaced by trawlers, which, 
dragging a large net over the bottom, caught fish in much greater quantities and 
far more economically Concerning the economic possibilities of trawlers operating 
on the Australian coast there had long been a division of opinion, and althongh 
several attempts, dating back as far as 1857, bad been made to test the offshore 
waters In various localities, the results obtained were so conflicting, owing to the 
unsuitability of both vessels and gear, that little Information of value waa 
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obtained In 1907 however the Commonwealth Government decided to make a 
thorough survey of the possibilities of trawling < n the Australian coast by means 
of an investigation trawler Hits trawler the Endem our was constructed at 
the New South Wales Government dockyards at Newcastle and was placed in 
commission on the 9th March 1909 with H C Dannevig in charge of the 
investigations 

The principal objeits of the investigation were (1) by various means of 
captui e to ascertain what marketable food fishes may be obtained In the ocean 
wateis adjacent to Australia (2) in what quantity they may be taken (8) to 
what extent they migrate and where (4) how they may conveniently and 
economically be captured and (51 by systematic survey to discover and chart 
suitable fishing grounds 

The Commonwealth Investigation Trawler carried out this survey from 
9th March 1909 to December 1J14 when she wai lost with all hands while 
returning fiom a nuise to Macquarie Island It was discovered that two extensive 
aieas earned fish in payable quantities one on the southeast coast the other in 
the Great Austialian Bight The former was found to extend from near Port 
Stephens in New Siuth Wales southwards to Gabo Island and to continue 
across the eastern slope of Bass Strait past Flinders Island to Tasmania It 
covered approximately 6 000 square miles within easy access to Sydney and 
Melbourne The other gi und was found to lie along the edge cf the continental 
shelf In the Great Australian Bight and to cover an ai ea of 4 000 square miles 
the depth varying from SO to 300 fathoms although the greater portion la situated 
between 100 and 200 fathoms This ground is about two days steaming from 
Adelaide and Albany Although grcit hopes had been entertained that the 
extensive area of bottom in Bass Strait would piove to be a rich trawling ground 
the Endear out found that < nly limited portions carried fish m pa} able quantities 

It was seen that the fndeaiout t catthes compared favourably with the 
average catches obtained in the North Sea by commercial vessels of modern type 
and working in at coi dance with long established expeilence of the movements of 
the fish 

The Sydney Gabo Island section wis examined duilng whole oi part of 
sixteen different cruises at Intel vals between April 1909 and August 1918 During 
this peilod the trawl was on the bottom for 2?R| hours and produced a total of 
84 721 lb of marketable flBh or at the rate of 371 lb per hour of fishing 

The area south if Gabo Island Including the eastern slope and Flinders 
Island was visited during twenty thiee cruises over the same period the actual 
trawling time occupying 432ft hours and the total catch of marketable fish 
amounted to 81 715 lb or an average of 189 lb per hour of fishing 

In the Great Austialian Bight five cruises were devot d to an examination of 
the edge of the continental shelf two during February and March 1913 and the 
other three between February and April 1913 The net was fishing for 144 hours 
and landed 29 238 lb of marketable fish the average being 303 lb per hour of 
fishing The deeper section of the Bight was examined during three cruises 
in May and June 1913 when the actual fishing time occupied 123 hours and the 
catch of marketable fish amounted to 13 939 lb at an average rate of 118 lb per 
hour 

As Dannevig (1913) pointed out it was to be reasonably expected that a 
commercial trawler would obtain results which would considerably exceed the 
catches of the Endeavour tor this vessel had to cover as much ground as possible 
consistent with systematic work and frequently she had to leave rich grounds 
and proceed to others which were either quite unexplored or which previous 
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experience Indicated were likely to be Inferior A commercial trawler would, 
however, remain on a rith ground and revisit it aa long as the catches proved to 
be good 

Thus the “Endeavom ' under the capable direction of Dannevig was able to 
establish beyond doubt that rich trawling grounds existed on at least two areas 
of the Australian coaat, and the New South Wales Government decided to exploit 
them commercially Now, the commercial development of trawling scarcely comes 
within the scope of this address, but In view of the unexpected decline in 
productiveness of the trawling grounds on the south eastern Australian coast 
during recent years a bi lef review of the trawling industry seems fairly warranted 

In May, 1916 the New South Wales Government Initiated commercial trawling 
with three modern steam trawlers and began at once to reap a rich harvest In 
1919 a larger trawler was launched from the Government dockyards at Newcastle 
this was Intended both for trawling and Investigational work and was shortly 
afterwards sold to the Queensland Government, but In these northern waters she 
worked with so little success that In 1922 she was sold and returned to New South 
Wales In 1920 foui moro steel trawlers and a fish carrier were commissioned 
from Newcastle Tiut in spite of the fact that consistently good hauls were 
obtained and there was a satisfactory demand for the Hah the State Government 
facing a loss of £330 000 since the beginning of the industiy decided m 1923 to 
cease commercial trawling 

The vessels were purchased by private firms and individuals and under theli 
new management returned a considerable profit to their owners In 1928 the fleet 
had increased to nineteen but beginning in 1928 the productiveness of those 
grounds nearest to Sydney fell away alarmingly forcing the trawlers further 
afield and increasing then operating costs considerably It was at first thought 
that this decline might be only temporal y, perhaps a seasonal fluctuation, but 
unfortunately It has been maintained to the present day and the number of 
trawlers operating has been reduced to fifteen Here we shall leave them for a 
moment but we shall have occasion to discuss in greater detail certain features 
of this decline when reviewing an Investigation of the most impoitant fish yielded 
by them 


The Prodmtlvity of the Sea 

In 1929 Professor W J Dakin was appointed to the chair of zoology In 
the University of Sydney, and be at once planned to conduct research Into marine 
biological problems, with special reference to the fisheries 

Up to this time research Into the fisheries of New South Wales had, as we 
have seen, consisted for the most part of observations on the adult fishes, their 
seasonal migrations, spawning habits, their food as Indicated by the contents of 
their stomachs, and the best methods of catching them But practically no work 
bad been done on the more fundamental problems, such as why they migrated 
seasonally, the reason for their fluctuating numbers, their young stagee from the 
egg to the poet larva, their age at various sizes and their rate of growth With 
the exception of the last-mentioned, such problems cannot be solved by a study of 
the adult fishes For instance, if the catch of a certain species of edible fish 
suddenly drops to a low level at a period when it may be expected from previous 
experience to be much more abundant, it will probably be found quite useless to 
study the conditions that obtain In the waters of Its occurrence during the season 
when the low returns were actually noted, rather must the reason be sought for 
much earlier Perhaps certain biological, physical or chemical conditions of the 
water militated against a heavy spawning, or were so unfavourable during the 
early stagee after hatching that relatively few survived But we cannot investigate 
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these questions at the time the actual paucity of fish la noticed at a time In 
other words when they hare reach*d a size which wairiuts their capture for 
maifcet they can be solved only by an investigation when the unfivourable 
conditions themselves obtained perhaps four or five years eailier If foi instance 
It is found that there is a lack of sufflc lent food for the vast population of these 
young fish or perhaps that one of the many other conditions that Influence the 
rate of survival is adverse at this critical period the number that can possibly 
survive will necessarily be restricted and it will be known long before these flBh 
are taken in the fishermen s nets that the ratch will be a pooi one Indeed as the 
result of continuous research along these lines in the North Sea it has been found 
possible with some species of flsii to predict with 1 disenable certainty the extent of 
the probable catches for some se isons ahead 

Clearly therefore much light has been thiown on the fundamental problems 
of the productivity of the sea In Furopean waters and it will help us who face 
similar problems In the wateis of Australn if we are familial with the kncwledge 
gained there On account of Its treat pioductivity ovei a long peiiod and its 
proximity to scientific marine labn it ries the N ith Sea and the Fnglisii Channel 
have leteived most study and I theut re pr pise to sumraaiizo one ispect 
probably the most important aspect of the disc ivories that have been m ide in 
that regie n 

Wc ihdll have much to say about the plankt n and it Is theiefore advisable 
that we underst ind clearly Just what the plankton is It consists of a great 
drifting community of plant and nniraal life most of it micioscoplc The plant 
life tf this cimmunity is known aH the ph\t >plinkton and the animal life as the 
zooplankton 

In the English Channel and the Noth Sea duilug the early months of the 
yeai March tnd April (spilng 111 Europe) when the strength of the light is 
increasing a great change In the plankton occurs The phytoplankton increases 
enormously Now these microscupl plants foim the food of a hist of mailne 
animals and with such an abundant food supply available these animals In turn 
multiply greatly so greatly indeed that the supply of plant life cannot long 
stand up to the strain and by May or June It is found to have diminished very 
strikingly It has not only maintained the animal life that swaims at the suiface 
but much of It has also fallen to the bottom where It is consumed by the animal 
communities that favoui that environment It has seived the puipose of developing 
a great a new animal plankton which continues to survive during the summer 
period of diminished plant life by waning amongst itself the huger foims preying 
on the smaller 

In the autumn about Octobei there is another outburst of plant life but never 
so great as in the spring and then follows during the winter months a period 
when the plankton is at its very lowest but always with sufficient of all forms 
surviving to give birth to the great lnciease characteristic of the spring months 

The abundance of these forms of life in the plankton determines the ultimate 
productivity of the sea The phytoplankton provides food for the sooplankton 
the smaller forms of which are consumed by the larger which In tuin provide food 
for the small fishes and other marine ci eatui es adapted to consuming them and 
thdse in their turn tall a piey to the larger fishes that provide a diet for man 
If then there were no phytoplankton In the sea there would be no fishes for man 
to harvest A knowledge of the seasonal abundance of the plankton is therefore 
a fundamental necessity before the abundance or scarcity of the fishes can be 
understood 
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But we have not yet gone bach to the very be ginning (or it ia necessary that 
we know the causes of the fluctuations < f the plankton and the suet tssinn of 
life in the sea This problem too has received careful study by European scientists 
during recent years and much light has been thrown on It 

The plant life which as we have seen forms the basis of the food of the 
animal life of the sea is dependent for its existence on the nutrient salts 
contained in sea water and on the strength of the light which will enable it to use 
these salts foi the stoiage of nourishment in its tissues If therefore these 
forms of nourishment in solution are not constant and if the light vanes in its 
intensity we should expect to hnd the plant life of the plankton to vary 
accoidingly And this is just what has been found to occur 

Of the many constituents of s« a water the phoophati a and the nitrates have 
been found to play more than any others a determining role in regulating the 
Quantity of plant life that may develop m the sea In the North Sea these 
salts are piesent in greatest quantities during the winter months and up to the 
beginning of March It is in March as we have seen that the gnat outbuist of 
plant life occurs why then If the requisite nutrient salts were abundant during 
the winter did it not develop then 7 It is here that the intensity of the light 
plays its part During the winter the days in the North Sea are short and the 
Intensity of the light it its poorest bo poor in tact that the plant life in 
the plankton is unable to avail ltseir of the Balts at its disposal As the days 
lengthen and the light increases more and mote of these Balts can be absnbed 
and thus it is that the great outburst occurs in the spring 80 great a toll is 
taken of the available salts that they are quickly used up and within about a 
month or six weeks little* remains and the further increase of the plant life Is 
inhibited it does not lemaiu stationary however for much of it perishes for 
lack of furthei nutriment and great quantities are consumed by the animal life 
of the plankton which too has developed enormously as the leault of the abundant 
food supply the plant life has provided 

But we still have the increase of plant life in the autumn to account for 
The heat of the aun s lays during the summer has caused a rls< in temperature 
of the surface waters but not in the deeper layers and while the nutrient salts 
have been used up at the surface they have been maintained in the deepei 
layers by the laige quantities of animals that have died at the suiface and fallen 
to the bottom It Is not till the autumn however when the suiface wateis cool 
down that the two layers are able to mix and this is aided considerably by the 
gales that are common in the North Sea during that season And so the surface 
layers are replenished with nitrates and phosphates In sufficient quantities to 
allow of another marked outburst of plant life 

Plankton Fluctuations in Net o Bouth Wales Waters 
That In brief is the Btory that has unfolded itself aftei many years of 
research by a considerable number of marine biologists and chemists But how far 
has our knowledge of these fundamental data progressed In Australia 7 What Is 
the nature of the plankton in the Beas washing our coast 7 In what way both in 
the types to be found here and in their seasonal abundance does this plankton 
differ from that of European waters 7 Is there a great seasonal fluctuation such 
as has been found to be a characteristic feature of the plankton of the North Sea 7 
Concerning these questions we in Australia knew practically nothing and it 
was these and related problems that Dakin set about to investigate for a knowledge 
of them will enable us to explain the natural fluctuations of the fish in the sea 
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aud will belp us to account tor the migrations that many of these fish undertake 
periodically Hut these migrations may be very extensive they may extend in 
some cases from the waters of laBmann cooled by an antirctic current to those 
of Queenslind waimed by a tropical cui rent fiom the north A complete under 
standing of these movements will therefore be gained only If the conditions 
throughout the range of the migration be understood and this would involve 
continuous work at a series of stations from Tasmania to Queensland Dakin had 
to limit the sphere of his activities practically to one restricted area in the 
vicinity of Sydney even then it was a giants task for one investigator to 
unde rtake and it was i endc red all the more difflt ult by the lack of a boat which 
would allow of the woik being cairnd out in reasonable coiufoit Nevertheless 
in the comparatively short time of ten veais he has succeeded in throwing much 
light on the pioblema he set about to solve 

An aifd four milts test of North Held Port Jackson was chosen foi the 
investigation and efforts wei e made to reac h this spot at fortnightly Intel vals at 
01 about the hour of high witcr and at about the same time of day on each 
occ islon The period of high watei was chosen to ensure that the watei where 
the investigations were to be canted out would not be contaminated by the water 
flowing from Sydney Harbour on the ebb tide 

After two years woik Dakin (1931) was able to innounce that the catches 
of plankton were very uniform (ompired with the seasonal van itlons of those of 
the North Atlantic But there were vanatlons neveitheless both in quality 
and quantity and the regular haula of plankton over this period at last enabled 
a comparison to be made with the catches in other w iterB For two years two 
nets had been towed twice a week in the IiiBh Sea the average plankton catch 
being 14 cc Two almllai nets towed each foitnlght In the sea off Sydney 
Harbour gave an average of only 1 c c and Dakin pertinently isks if this is a 
measure of the relative pioductivity of the two regions in fish food 

In a conjoint paper published lit these Pant »u>iniir Dakin and Colefax (1933) 
Hoiking in the an i puviously selected by Dakin discussed the species of diatoms 
mobt piomment m then catches they found that at this station they consisted of 
the usual admixture of oceanic and nerltlc species which might he expected 
within the vicinity of a continental Bhelf and the open ocean with as usual only 
a few species quantitatively of great significance All the Important species were 
found to be well known types those predominsting belonging to the geneia 
Chaetocerai Asterionella and Thalaaiiosira which have a wide distiibution in the 
seas of the noithern hemisphere With few exceptions however they weie recorded 
from Australian waters for the first time While peculiarly Antaictic species 
played little part in their catches there was found to be an admixture of temperate 
and tropical types 

Quantitatively these authors confirmed Dakins pievlous conclusion that the 
changes in volume of the diatom catches during the year east of Sydney Is nothing 
like bo marked as it Is in certain colder seas Seasonal variations were scarcely 
obvious from inspections of the nets and it was not until their enumerations 
were complete that a plctuie of diatom change directly comparable with that of 
northern seas became clear the net result being a curve representing the rise 
and fall in the quantity of the plant plankton, with a peak In early spring and 
another smaller one in late autumn There is therefore a striking similarity 
with the plankton rhythm of European seas and this was the first time a 
rhythm of this kind had been discovered in the southern hemisphere The 
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abundance of planktonic algae in spring is nothing like so great as in the colder 
waters about Britain but it Is nevertheless quite marked though it is lelatively 
earlier than in British seas 

An analysis was also made of the animal plankton and a cleat indication 
was obtained that the chief constituents of the zooplankton have their maxima 
just after those of the phytoplankton Thus the zooplankton piesents a maximum 
in the summer with peaks in the early summer (November to December) and 
another in autumn The zooplankton maxima were found to be due piincipally to 
Copepoda and Cladocera 

FUh Eggs in the J Uinkton 

Duiing these investigations also Dakin and folefax discovered eggs f several 
species of fish in considerable abundance Anchivy eggs distinctive on account 
of their elliptical shape ind characteiistically segmented yolk were found in 
large numbers in Januaiy 1981 and in Novembei of thit >eai they again began 
to appear and remained in the catches till Januaiy 1982 ill hough in Januiry 
they were not found in large numbers Eggs of two different sizes but very 
striking on account of a vitelline membiane with a distlmt blue tinge a 
relatively Iaige perivitelllne space and a segmented yolk were fcmid in great 
abundance between June ind August 1931 These were thought to be clupeid 
eggs possibly those of Bardxnops neoptlchardui the common pilchaid of New 
South Wales waters From Januaiy to April 1932 <ggs of seveial unknown 
species of fish also occurred in consumable numbers the peak being leached in 
March 

In March the following yeai Dakin ind C ilefax (1934) were ible to state 
definitely that these blue eggs wrrt actually those of the Austiallan pilchard 
for early stages fiom those newly hatched to young fish up t 2S mm in length 
were obtained and these allowed of a definite determination being made The 
eggs were abundant in three successive yeais during the monthB of June July 
and August Actually in 1933 the eggs were first found in the catches late in 
May bpeciil efforts weri then made to obtain later and later larval stages and 
in this great success was attained until at the beginning of August they 
diaappeaied The eggB iange from 127 mm to 1 6 mm in diametei the aveiagi 
being 1 44 mm The bluish tinge pi eviously noted iB purely optical and not due 
to the presence of pigment it disappears when the membiane is dissected away 
from the egg A single oil globule is present sb in the Furopean and Japanese 
pilchard eggs In addition to these characters of the egg the inthors describe in 
detail those of the young fish till it reaches a length of 2S mm 

The number of eggs and larvae captured was at times considerable For 
Instance In a net of cheese cloth with a circular mouth three feet in di imeter and 
towed only for ten mlnuteB near the surface 406 eggs of B neopilchardus were 
obtained on 18tb July 1931 and over a thousand in a similar haul on 21st June of 
that year 

This was a very important discovery for although it has been known for a 
long time that pilchards may be found to occur on the eastern Australian and 
Tasmanian coasts in great quantities there are very few reliable lecords of the 
season of their occurrence for satisfactory identification of the actual species 
comprising the shoals has all too frequently not been obtained If a shoal of small 
fishes is seen breaking the surface of the water it is usually assumed that they 
are pilchards whereas in many cases a more critical examination of actual 
specimens might possibly have disclosed that they were sprats anchovies 
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maiay or perhaps herrings There has been a good deal it evidence however 
to show that pikhards do occui on the New South Wales coast during the winter 
months ind the finding ot the eggs and the early stages of the young fish at that 
peilod duiing three successive years Is not only a stiiking conflimatlon of these 
obseivations but it has the additional importance that in the in i of these 
investigations fiom Port Stephens on the north to Port Harking on the south 
at least the fish were spawning at that time 

1 mther investigations by Dakin (1937) indicated that the spawning of the 
pllchaid on the coist of New South Wales occurs over a much longet peilod 
than was indicated previously for small pllchaid larvae varying between 8 and 
20 mm in length were taken in the months from April to November Large 
liiuubeis of eggs were < htained at Port Hacking at the beginning of May and 
siuie veiy laige catches were mide ft Bioken Bay in CKtibtr Since however 
luvai were obtained in April it may be assumed that some spawning takes place 
in February and Dakin suggests that possibly eggs may be tiken in every 
month of the year The largest catches made to date howevei were obtained 
during May July and October 

In this papei also the occuirence of pilihaids at the enti ince to Bioken 
Bay was recorded for feur < nsecutive weeks in May 1926 ind m the same 
locality in July 1927 Shoals of m iray wei e seen and < aptured at the entrance 
of Sydney Harbour in August 1937 and sandy spiats about the same locality in 
June while froshwater herring In full loe weic marketed from the fieshwater 
reiches of the Clarence River in July 1937 

Physical and Chemnal t mixtions of thi kca Wattt 
In 1936 Dakin and Coletax published some obw rvatlons on tilt s« isonal 
changes in temperature salinity i hosphates nltiatc nitrogen and ox>gtn of the 
ocean wateis on the continental Bhelf of New South Wales and their relationship 
to plankton pioduction The lecoidB wero obtained at the same station as 
Iieviously about foui miles cist of Noith He id Sydney Harboui 

The total lange of tempu ituie vailatlon of the surface water was found to 
be only about 7 C the average ringe at a depth of 30 fathoms being still less 
The highest tempeiatuies leached aie usually between 22 and 23° C and occur in 
hebiuaiy and March The lowest suiface temperatuies 16° 16“ C occur in August 
and beptember During the perioi that the temperatuie is at its lowest the water 
at the suiface and the bottom is ilmost at the same tcmpeiature while from the 
date in spring when the suiface waters begin to lise in tempetatuie the difference 
between the surface and the bottom becomes more and moio pionounced The 
condition in summei will thcrefoie hinder any rapid regeneration of nitrate and 
phosphate supplies if these substinces are exhausted in the surface waters by the 
activity of the plankton foi the pionounced layering will tend to prevent supplies 
passing upwards from the sea bottom Abnormal weather conditions may however 
on the continental shelf brink about a temporary destruction of the summer 
conditions 

At this station the water had an average salinity of approximately 35 1%, the 
extremes on the surface in 1933 being 36 80X, and 36 36y. No seasonal rhythm 
was apparent 

The phosphate content was found on the whole to be very stable throughout 
the year there are variations but the average during the summer is not appre 
clably less than during the wlntei and at the surface it varies between about 15 
and 36 milligrams of P,0, pci cubic metre On the whole the coastal water of 



PBZSIDtNTlAl \DURfc8S 


xlv 

New South Wales approximates somewhat to the English Channel conditions hut 
without the exhaustion of P,0, In the summei A seasonal cycle is theiefore not 
pronounced Thete ate nevertheless some lmpoitant vitiations but they aie 
usually of brief duration for Instance the i hosph ite content was almost down to 
teio dining the whole month of Septembei and the flist week of October 1934 
The plankton catches provided a sti iking conflimation of the theories advanced in 
Europe to explain the variation in nitiate and phosphate content of the surface 
wateis of the sea duiing the year for they showed that the phosphaU content 
nevoi went down to zeio without theic being an unusual (for this place) develop 
ment of diatoms 

Notwithstanding the fact howevei that i laige outbuisl of phytoiUnkton 
will bring down the phosphate content of oui coastal wateis to zeio this condition 
does not continue for the long season noted in Bntish watiiB On occasions In 
1938 when the phosphate in the suiface wattis w is 1 educed to a tiac it wis 
again normal ten diys 01 so afterwaids Aftei tin spilng diatom mixlmum in 
September 1934 the phosphites weie down to zeio for about thiee weeks 
Regeneiatlon fiom detpd wateis then iesulted In the amount using to 20 mg 
pei cubic tnetie and this flguie was maintained duiing the summei 

While thuefoie the piescnce of Uige numbeis of dt iton s md otliei jliyto 
planktonic organisms may leduce the phosi liati content of oui wateis it t inm t 
be said that the spilng or autumn maxima of the phytoplan] ton aie dependinl 
upon the phosphates gi iduilly ittaining a maximum Phosphate has been avail 
able in sufficient quantity foi two oi thiee months before the spring plankton 
maximum and it is ulso piesent duiing the gieatei patt of the summei 

The iapid regeneiatlon of phosphate in the surface waters aftei the diminution 
in the speed of plant pioduetion may be accounted foi by the quantity present in 
deepei water On all occasions in 1933 when the suiface phosphate was reduced 
to stio it was never less than 13 mg pti cubit nietie at 50 feet and was between 
20 and 88 mg pei cubic metis at 150 feet 

Dakin and Colefax also found that in New bouth Wales wateis there aie 
fluctuations in the nitiate nitiogcn content of the sea which can be correlated 
quite clearly with fluctuations in the productivity of the sea in plankton But 
here too It was found that the seasonal changes aie not nearly of such amplitude 
as those of the English Channel Of special Interest however Is the discovery that 
the nitrogen content is apparently much more sensitive to the leproduction of tbe 
phytoplankton than is the phosphate 

In the spring of both 1933 and 1934 the nitrate nitrogen was reduced to zero 
and on both occasions the reduction was accompanied by a great diatom outburst 
During 1934 the concentration of the nitrate nitrogen in tbe surface water remained 
below 10 mg per cubic metre for practically the whole of the summei 
Trawled Flathead 

Of all the species of fish marketed In New bouth Wales the tiger flathead 
(Neoplatycephalus macrodon ) taken in the nets of the tiawlers is the most 
abundant It may also be regarded as the most Important We have seen that 
commercial trawling was initiated in New South Wales in 1915 when three trawlers 
began operations From the beginning the predominant fish caught was the tiger 
flathead which rapidly replaced the sea mullet (Mugil dobula) as the species 
marketed In greatest abundance in New South Wales The trawling grounds 
exploited In the early years of the Industry extended from Newcastle to Cape 
Howe although only circumscribed area* of sea bottom were fished For severs! 
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years the gioundb situated neatest lo Sydney paitlculaily that lying north east of 
Sydney Haiboui and that extending some distance north and south of Botiny Bay 
which aie usually leferied to an the Home OioundB weie found to yield great 
quantities of flathtad eviry ytai between eaily beptembe ind the beginning of 
Docembti or it tunes a little latei Then In 1926 thest grounds tailed to pioduce 
their customary supplies ind the ttawlers were forced further afield dunng that 
period Unfortun ltily this i roved to be not an Isolated experience for these 
giounds so prolific in then yield foi about eleven yens have lemalned poor 
light to the piesent day 

Duilng these c irly diys of the industiy it was found iIbo that the southern 
grounds situited in the. Lden Oieen Cape aiea produced fiBh in pioliflc quantities 
dunng the penod tiom January to July but these, giounds too deterl lattd not 
only in theli pioductlon < f flat lie id but of all otlict classes of fish which foimeily 
were found in gieat abundance The tiawleis weie const juently foiced still fuither 
afield and m 192J the giounds discovcied by th< b id av in off Cape Everard in 
Viitoili ind east ot ilmdets Isltnd w re explored These weie found to yield 
rich hauls and in intensive fisheiy was conducted theie but their subsequent 
histeiy wis little different fiom that if tin giounds i reviously woiked and In 
the couise of i few years thor yield showed a maiked decline 

Now is the tiawleis weie toieed fuithei and further away fiom theli base 
the 01 tilting cists mountel tonsil lably the musts which otiginally lasted 
fiom thiee to sl\ days were now oct uying fiom seven to ten days Involving i 
much heavier consumi tion ot coil in inci ased wages bill and the 110vision of 
much gteatu quantities of ice Moieivei theie has been i consldeiable decline 
in the houily yield of btth flathead ind othei fish 

What has happen*d 9 When we come to leflert that th* trawling grounds in 
European w iters such as those of the Noitli Sea whitli ilthough they have shown 
a decline in productiveness hive withstood a flslit ly extending ovei seveial genera 
tlons with a far gre iter numbci of ti iwleis opti iting the much more inpld decline 
in the yield of the New South W lies tiawling gioundB gives muc.li food for thought 
It must be lealized howevei that the total aiea of tli* grounds woiked by the New 
bouth Wales triwleis embraces about 6 000 squaie miles while those of the North 
Sea embrace about 130 000 equate miles Have our tiawleis confined to a very 
lestucted area lemoved fish from oui waters at i greatir i ito than they can with 
stand 9 An excellent comparison between tho late of catch here and that of the 
Iiish Sea has been made by Dakin (1931) who stated The present New South 
Wales grounds all added together are only about two thirds of the Irish Sea—the 
area of water between Iielind and England—and this fiom the point of view of 
steam trawling Is nothing moie than a huge lake Discussions are frequent In 
Europe on the Impoverishment of the Irish Sci and Nuth bea owing to the 
enoimouB fishing Well we have removed from oui coastal area in one year by 
tiawling alone four times the catch that the Iiish Sea has piovided In the same 
time with Its far more boats and men 

Are the fish caught by the New South Wales trawleis moie susceptib'e to over 
fishing them those of European waters 9 If so how can we stay the decline 9 Can 
we restote the grounds to the level of their former productiveness 9 Those are the 
vital questions facing the trawling Industry today but before we can hope to solve 
them we must know much more about the natuial hlstoiy of the various fish 
comprising the catches than we do at present 

On account of the great economic Importance of this branch of our fisheries 
and because of the fact too that we knew practically nothing ot the habits of the 
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Hah such as the flathead that formed the basis of the Industry A N Colefav 
decided in 1930 to devote considerable attention to the Btudy of trawled fish with 
particular reference to the flathead the most Important species caught The results 
of this investigation were published in this Society s Pbocefdinqb in 1984 when the 
distribution supply and length statistic* weie discussed and in 1938 when its 
feeding and breeding habits were described 

Beginning in 1930 Colefa\ made thirteen cruises in trawlers over a period of 
twelve months the length of trip varying from seven to nine days Practically 
ail of the trawling grounds wete visited at least once and in some cases several 
visits were made He found that the decline in the yield of mixed fish is cne 
of the most impoitant changes that have occurred during the liter years of the 
industry The avenge hourly catch for the year 1930 was found to be 2 97 cwt 
only compared with 4 66 cwt during 1321 and 4 68 cwt during 1922 This 
decline was even greater than the flguiea indicate for fishing opentlons were 
conducted in 1930 with much increased efficiency and an improved form of otter 
trawl (the Vlgneron Dahl) was In use Reducing the production figures to curves 
Colefax found that ieibaps the most striking featuie of tie 1930 cuive foi all 
species flathead included apart from the general low level of the catches was its 
flatness when compared with corresponding curves for say 1921 or 1922 This 
was due to the almost entire disappearance of fish from the Botany area and the 
considerable decline in the yield of the southern giounds 

Length measurements or the flathead as they ccuned m the hauls were 
conducted with several objects in view firstly a* Colefax states it is well 
known that if taken over a sufficiently Ion*, period at different seasons and 
without artificial selection of the samples they may present a picture of size 
classes which may be used for the deteimination of age The distribution of size 
classes can be used for the discovery of migratory movement* of the fish and 
finally comparative treatments of length measurements may give valuable 
information regarding over fishing 

In waters wheie the r inge of temperatuie between summer and winter is more 
maiked than it is In New South Wale* the giowthrate during those seasons 
frequently shows itself in the form of well defined bands (n the scales and in 
the uneven development of the ot liths opercular bones and veitebrae so that the 
age of a fish can be readily determined by a study of those parts In the more 
equable waters of New South Wales however the growth rate of the fish appears 
to be much more regular the seconds!y indications on the scales are not nearly 
so clearly delineated and the age of the fish cannot usually be determined with 
the same degree of certainty Recent experiments by Professor Dakin in the 
grinding down of the otoliths give promise however of throwing much light on 
this question 

Another very valuable method which not only gives an aceuiate picture of 
the growth rate over a certain period but also gives an Indication of the migration 
of fish is that of tagging them when caught and immediately liberating them 
This method is scarcely open to an investigator working on board a commercial 
trawler for the reason that most of the fish when brought to the surface are dead 
It should have practicable application however on a boat using a Danish seine 
net in which most of the fish are brought up alive and this should be kept 
in mind in subsequent investigations of this nature 

The measurements of some 35 000 flathead were taken by Colefax during a 
series of monthly cruises the period ranging from March 1930 to April 1931 
and over an area ot coast extending from Port Stephens to Cape Bverard It was 
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found that four ago groups were readily distinguishable the first being represented 
by fish 24 cm In length the second by fish 30-36 cm with a tendency to 
predominance at 81-33 cm the third mainly by fish of 42 cm the range being 
41-44 cm and the fourth by fish of 54 cm In length But a serious discrepancy 
was found Inasmuch as flathead less than 20 cm were not taken in numbers so 
that data regarding the sixes from 1 to 20 cm are entirely lacking The intervals 
between these peaks are approximately equal about 8-10 cm and It is teasonable 
to assume that they correspond with four age groups If therefore the peilod 
from 1 to 20 cm be denoted by the symbol x years then the ages of the 
succeeding groups are x + 1 x + 2 and x + S years respectively 

It was also found that there is a tendency for the flathead of one age group 
to remain on the same ground for long periods and for the flah to move about 
In age groups while on two occasions the study of the measui ements of the fish 
Indicated important migratory movements 

In his Investigations of the feeding habits of the tiger flathead Colefax (1938) 
found abundant confirmation of the experience of the men engaged In trawling 
that only on rare ocraaions can flathead be caught after dark It has become 
the custom for the trawlers to fish up till about 7pm and then cease operations 
until the following morning though heavy catches of flathead have been taken 
on occasions during the night indicating that the fish do not always leave the 
bottom This migration from the bottom towards the surface at night Is apparently 
correlated with the feeding habits of the fish for the contents of the stomachs 
eximlned indicnted that it preys extensively on the Euphausld Nyctiphanes 
australis the stomachs of even the largest individuals being fiequently found 
distended with this smill crustacean while some of the remaining food types 
were found to be mid water or even Hurfare swimming forms 

Out samples weie taken on each cruise over a period of some flrteen months 
from practically every fishing ground along the coast For all sizes of flathead the 
most common constituent is fish (512/) followed by crustaceans (26%) Of the 
fish Apogonups annmalus is consumed in greatest numbers comprising 36 4% of 
the total This is quite a small flah seldom exceeding five Inches in length and It 
must be veiy abundant on tbe trawling grounds at times for considerable 
quantities are occasionally bronght up In the nets In spite of their wide mesh 
The most abundant crustacean found In the flathead s stomach was Nyctiphanes 
australis which constituted 60% of the whole of the crustaceans consumed It 
was found that the flathead tends to change its diet as It becomes larger the 
proportion of fish consumed Increasing with the sire of the flathead 

On account of the great prominence of Apogonops In the diet of the flathead, 
considerable attention was paid to the diet of thlB small fish and It was found 
that the main Item consisted of copepods (76%) followet by Nyctiphanes larvae 
(26 8%) Nyctiphanes (131/i) with a smaller percentage of bottom mud and 
unrecognisable debris It Is in part therefore a plankton feeder and this suggests 
that the flathead may pursue It Into the upper layers of the water 

Colefax also found that the smaller sizes of flathead tend to occur In the 
■hallow water near the coast while hauls made In deeper water provided 
Individuals of a larger average size and he found evidence that wonld appear to 
Indicate that this Is largely due to the marked difference In the types of food 
available in thoee regions 

Coming now to the breeding habits of the flathead it was found that the first 
definite Indication of the breeding season occurs In September althongh as early 
as July the ovaries may show signs of development Breeding extende almost to 
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the end of summer, but tbe actual breeding grounds were not discovered, for only 
about a half dozen really ripe females were Been amongst thousands of fish 
examined, and spent females were also scarce, this presumably indicating that 
(he flathead were not spawning on the actual fishing grounds The northern 
flathead were found to spawn earlier than those on the southern grounds, the 
spawning period in the north terminating abont the middle of December It was 
determined also that the tiger flathead produces up to two and a half million 
eggs in one season 

The smallest flathead examined with partially ripe ovaries measured JO cm 
(118 inches) in length This is interesting in view of the fact that the minimum 
lawful size for the sale of this fleh Is 13 inches The smallest sexually mature 
male examined was 21 cm in length, 10 cm shorter than the smallest female 
There appears to be a size dimorphism in the two sexes and a probability that 
the females mature more slowly 

The Life History of New South Wain Prawns 
The prawn industry of New South Wales is one of considerable economic 
importance, the value of the yield averaging about £38,000 annually, an unuraally 
high figure being recorded in 1931 when the quantity obtained amounted to 
1,637,420 lb, valued at £76,871 Yet although i good deal was known about 
the habits of our commercial prawns in the adult stage, practically nothing was 
known until the last few yeais about their breeding habits a knowledge of which 
is essential before sound measures can be applied towards their conservation 
Actually, there are two principal commercial species in New South Wales 
waters, one known as the king prawn ( Penaeus plebejus) the other as the school 
prawn (Penaeopsts macltayt) The habits ot the adults of both species are very 
simllai They are found in estuaries and so called lakes which usually have 
a nairow outlet to the sea, and ate caught in greatest abundance as they make 
a mass migration to the Bea during the period after full moon, befoie the moon 
actually rises, when the nights are at their darkest 

But why this migration to tbe sea* Although it was assumed in some quarters 
that they were making to the sea to spawn, they were rarely found with roe, and 
most fishermen were firmly of the opinion, without any real evidence, however, 
to support it, that spawning took place in the estuaries On account of the 
Importance of the fishery, and in an effort to establish beyond doubt the breeding 
place of these pi awns, Professor Dakin included this investigation in his 
programme, concentrating his attention on the king prawn 

Dakin (1936) found that in Port Jackson the only time when king prawns 
were taken with well developed roes was in late summer, and they were always 
located near the entrance But always when large king prawns were obtained 
from the ocean (these were brought up in the trawl nets) the gonads were well 
developed Early larval stagee of king prawns were obtained in plankton nets 
at sea, but never in the estuaries and lakes, and this was regarded as reasonable 
evidence that this prawn, at least, spawns at sea 

Continuing this work, Dakin (1938) was able to obtain sufficient evidence to 
establish this without any possible doubt So far he has not located the eggs 
and the very earliest stage of the newly hatched young, the nauplll, but the 
capture of an almost complete series beyond those stages has enabled a fairly 
full picture to be presented 

The evidence from the plankton collections indicates that this prawn breeds 
over a long period of the year, this will explain the occurrence of prawns of 
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such different sizes as can be obtained in any particular week from different 
localities on the same river estuary The captures of larvae in the plankton 
indicate the deposition of eggs between January and June, and also in August, 
the largest captures during 1937 being taken in March and April 

It was found that it is during the post-Jfyrw stage und later planktonic stages 
that the young prawns enter the harbours and estuaries and migrate to the 
upper waters of these regions The earliest stage at which the king prawn 
leaves the plankton and seeks the bottom is that in which eight, nine or ten 
rostral teeth are present, and when it is approximately 17 mm in length The 
growth of the king prawn, like that of related species overseas, appears to be 
very rapid, for the evidence obtainable indicates that many large king prawns, 
leaving the estuaries for the sea In February, entered the eBtuaries as post-larval 
stages approximately twelve months before In some cases it may be even lesB, 
in others, where growth has been retarded or the lake has been closed, the uge 
will naturally be greater, and two years may be necessaiy before maturity is 
reached. Dakin is also of the opinion that from four to eight months elapse 
between the time when the prawns make to the sea and when they are ready 
to spawn, in other words, that it is probably elghtoen months at least before the 
first sexual maturity is attained, the final development of the gonads being 
accompanied by a very considerable increase in the size of the animal 

Dakin observes, also, that nothing is moie ceitain than the fact that these 
large prawns never re-enter the cstuai ies after spawning, foi they would be at 
once recognized by their size, but no evidence has been obtained to Bhow whether 
the mature prawn dies after one season's lepioductlon, or whether it remains in the 
ocean to breed more than once He inclines towards the foimei view because no 
very large specimens with spent gonads have been obtained fiora the sea 

The Murray Cod. 

Although the Munay cod (Mai cullot hello macquartensts) is the moBt important 
freshwater edible fish found in New South Wales, scant attention has been given 
to the study of its habits and life history Owing to the lather alarming state¬ 
ments that aie made from time to time concerning its rapid depletion, Dakin 
Joined forces with G. L. Kestcven, a young scientist until lecently on the Btaff of 
State Fisheries, in a preliminary Investigation of this fish, with pai tlcular reference 
to its life history and its artificial propagation with a view to re-stockng the streams 
of its occurrence. 

Dakin and Kesteven (1938) found that it is possible to hold the Murray cod 
In cages of relatively small dimensions for considerable periods when suspended 
in the river; after thirteen weeks’ confinement the fish appeared to be nuite healthy 
and became so tame that they fed out of the keeper’s hand In a system of ponds 
it should therefore be possible to keep them ulive indefinitely 

The spawning period appears to vary considerably according to locality, and it 
is possible to find some fish in full roe from October (and possibly September) to 
January. 

During their experiments on artificial propagation it was found that only when 
approaching full development of the roe was it possible to distinguish males from 
females; at this period .the female showed a greater swelling of the abdomen and 
the genital opening became more swollen than that of the male It was seen, also, 
that when the female is ripe the eggs come away very easily, but considerable 
pressure has to be exerted to strip the male The actual procedure in artificial 
fertilisation consisted of stripping the milt from the male into a flat dish containing 
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a amall quantity of river water, the milt wu etiired well In the water and then 
the egg* were stripped Into It The sperm of the Murray cod Is Immobile until 
it makes contact with water, and It lives only a few minutes, while the eggs, after 
fertilisation takes place, become adhesive More than 90 per cent of the eggs 
produced larvae, the actual hatching period occupying nine days at a temperature 
which varied from 62° F to 74° F, with an average of approximately 88* F 
Following the success of their experiments the authors consider that there should 
be no difficulty in the hatching of the Muriay cod on a large scale, though there 
would appear to be considerable difficulty in obtaining a sufficient number of both 
females and males in a spawning condition at the same time 

The development of the Murray cod after hatching was found to be rather 
rapid, the yolk sac had almost disappeared ten days after hatching, and In leas 
than nineteen days the adult form of the flah was well developed They were kept 
alive for 32 days and duiing this time the growth rate was noted, but a reliable 
comparison between the growth rate of young flsh kept in an aquarium, as these 
were, and those In a laige body of watei can scarcely be made, for apart from the 
consideration of the most suitable types of food, experience with other flsh reared 
In captivity Indicates that the small body of water contained In the aquarium Is 
Itself a deterrent to rapid growth 

The Oyster 

As In other branches ot the fisheries of New South Wales, scant attention was 
paid until recent yeais to the scientific Investigation of the oyster There are 
several species found on the coast of New South Wales and In the early days of 
the Colony two of them were common one, the piesent commeiclal oyster, Ostrea 
commercialis (cucullata), was extremely abundant from the Queensland to the 
Victorian border, the othei, O angasi, was pievalent only along the southern half 
of the coast Owing puncipally to the ravages of the mud worm (Polyflora ciliata), 
O angati has been almost exterminated throughout Its range on the New South 
Wales coast, but O lommerctalu, more valuable on account of its superior edible 
and keeping qualities, has been cultivated extensively and forma a valuable 
Industry, the average annual production for the years 1928 to 1937 being valued 
at £76,600 

In 1883 Tenlson Woods stated that the sexes of the common commercial oyster 
(0 commemalis) ate distinct, and the eggs aie probably discharged into the 
water where they may easily meet with sperm fiom the males By mixing “the 
male and female fluid” It was found that fertilisation of the ova readily occurred 
Later, In 1888, Tenison Woods appears to have altered his views on the discharge 
of the sexual products Into the water, for he stated that the “young oysters are 
reared In the gill-chambers of the mother, In the case of the Australian oyster, 
O mordax” It seems probable that Tenlson-Woods was confused with his species, 
for the taxonomy of the New South Wales oysters was at that time very unstable 
In the first Instance, he was apparently dealing with the oviparous 0 commerctalis, 
and In the second with the larvlparous 0 angasi, both of which were then plentiful 
In the neighbourhood of 8ydney Altogether Tenlson-Woods’s observations were 
quite confusing and threw little real light on the subject 

The work of Saville-Kent (1890), although it erred in a number of particulars, 
contained much of value He stated that In the case of O glomerate ( commer - 
ciulis) fertilisation takes place In the water, "the young embryos being thrown 
upon their own resources from the earliest period of their existence", and that 
the embryos of O angasi are retained within the mantle cavity of the parent 
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Saville-Kent described the embryonic development of O. comncrctalia as far as 
the complete envelopment of the embryo by a shell, but erroneously assumed and 
actually illustrated their attachment at that stage as spat, stating that the length 
of larval life occupied, under favourable conditions, four days. 

The “Mud Worm ” 

In the early days of the oyster industry, the bulk of the oysteis were obtained 
for market from beds situated below low-tide level, and, a dredge being necessary 
to gather them, the gtounds on which they were grown came to be known as 
"dredge” beds. About 1870, howevet, the oysters glowing on the dredge beds of 
the Hunter River wete found to be dying in large numbeis, and an examination 
disclosed that the shells of the oysters weie extensively Infected with mud worms 
(Polydora uhuta). Until that time there appears to have been no reference to 
such an infection, and theie is no satisfactory evidence as to the cause of the 
outbreak. Gradually, however, it spread to other rlveis and in the course of time 
rendered the principal diedge beds of the State useless foi the cultivation of 
oysters. With the deteiloration of the oyster-bearing grounds situated below low- 
tide level, oyster groweis were foiced to confine their cultivation to the inter-tidal 
sone. The mud woim has theiefoie hud a piofound effect on the cultivation of 
oysters in New South Wales, and it remains to thlB day the gieatest pest the 
oyster growers have to combat. 

Much light was thrown on the attacks of this worm by an investigation carried 
out by Thomas Whltelegge (1890), a zoologist of the Australian Museum. 
Whltelegge found that the attacks were most severe on the mud flats about low- 
water mark. He formed the opinion that the worm in its eaily laival stage swims 
into the Oyster and fixes itself by its head on the margin of the shell, here It 
immediately begins to construct a tube and rapidly accumulates a huge quantity 
of mud, which is at once covered over by the oyster with a thin layer of shelly 
matter, if the oyster is healthy the deposit is laid down quickly, confining the 
worm with its patch of mud to a very small space. On the other hand, if the 
oyBter is unhealthy and alieudy infected, deposition of the shell material is slower 
and the worm collects a laige patch of mud before the layer is solidified Hence 
it Is that the size of these accumulations gets laiger as the attacks Increase and 
the oyster gets weaker. 

Whltelegge studied the life hlstoiy of the worm and found that for the first 
six days the larvae swim about vigorously, after which they begin to settle down 
and are capable of attaching themselves by the head with leech-like tenacity, a 
faculty which appears to be of great value to the worm for it enables it, when it 
swims between the gaping valves of the shell of an oyster, to exercise some choice 
in its place of attachment. 

Whltelegge found that if the oysters were removed from the beds, washed free 
of mud, and then placed where they were sheltered from the sun’s rays for a 
period of about ten days, the worms were killed and the oysters survived. 

Winter Mortality of Oyttera. 

Of recent years the oysters from Port Stephens on the north to the Victorian 
border on the south have been subject to a mortality during the late winter months; 
this varies in Its Intensity from year to year, but usually causes heavy losses to 
the oyster growers. On account of the mortality making its appearance during 
the coldest months of the year, It was thought that It was the outcome of the 
chilling of the oysters, and many oyster growers considered that it was caused by 
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the frost lying on them when bared by the tide Ihls mortality was Investigated 
by me at the George's River during the winters of 1924 and 1925, and an account 
was published In these Phocexdikqs In 1926 

It was found that the mortality was not caused by frost, nor even by the direct 
action of low temperatures, for experiments can led out during both winters 
actually showed that those oysteis survived which were exposed to the cold air 
longest, while those submerged duilng the winter in the more equable temperature 
of the water died in large numbers Duilng this investigation It was found that the 
lowest temperature to which the oysters were exposed was 36° F , that after 
packing oysters In Ice for 72 hours few of them died when replaced on the beds 
and that oysters whose tissues weie lightly frozen by a combination of ice and 
salt survived for a period up to two months afterwards, and even aftei their 
tissues had been fioxen hard they lived for some weeks 

The food extracted from the oysters’ stomachs corresponded, In the types 
comprising the bulk of it, with that extracted from the stomachs of the oysters 
at Port Hacking and the Hawkesbury River, where no abnormal winter mortality 
had been known to occui The volume of the food obtained by the ousters was 
found to Increase with a ilse In the tempeiature of the water, and on the flood 
tide as against the ebb At a tempeiature of or below 50° F the shells of the 
oysters lemain closed 

Wheie a heavy moitality occurred during the wlntei of 1924 many of the 
oysters still remaining alive had abscesses, ulcerations or inflammation of the 
tissues, partlculai ly common on the labial palps, gills and inner surfaces of the 
mantles, but they also occui red In the gonad, digestive diverticula, stomach and 
adductor muscle Wheie the moitality was greatest ulcerated oysters were most 
pievalent in fact, a falily definite ratio of ulceration to mortality was seen The 
cause of the abscesses and ulcerations was not determined, though microscopical 
examination of the pathological areas indicated that they probably have a bacterial 
origin It was found that adverse conditions other than low temperatures, such as 
lack of aeration, food, and the presence of decomposition products of dead oysters, 
may also result In the foimatlon of abscesses and ulcers 

Although the actual cause of the mortality was not discovered, the Incidence 
of the disease as detei mined by experiments conducted during both winters suggests 
that It might be avoided by laislng the oysters on wire-netting racks during the 
months from June to September inclusive 

The L\fe Hutory of the New South Walei Oytter 
In 1928 I was able to announce that a sex change occurs In the common 
commercial oystei (O commerrtalts) of New South Wales, which Is an oviparous 
species Previous to this discovery all oviparous oysters were tegarded as 
unisexual, but subsequently It has been shown that the dominant oviparous species 
of the Atlantic coast of Noith America (0 virgmxca), of Japan (O gigat), of 
India (0 cucullata), and of Portugal (0 angulata) also undergo a sex-change 
The results of an Investigation of the life history of the New South Wales 
oyster, conducted by me at Intervals over a number of years, the field work being 
carried out at Port Macquaile and the Hawkesbuiy River, were published In these 
Pbooxsdivos (1938) 

The spawning of the oyster on the coast of New South Wales Is very Irregular 
With the warming of the water during spring the gonads develop rapidly, and may 
become fully developed by the middle of December Spawning frequently occurs In 
such oysters during the high spring tides round about the Christmas period 
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These oysters may spawn a Rain in late summer If howeTer, owing to an 
abnormally cool spring the gonad develops slowly, spawning may occur in January, 
or even as late as April or May In other cases there may be several partial 
spawnings throughout the summer months Spawning is not confined to the 
summer months however for on rare occasions intermittent light spawnings may 
occur throughout the winter, as shown by an Irregular winter catch of spat When, 
as is usual, spawning is completed by the end of summer the gonad displays great 
activity during the winter in the storage of glycogen in the vesicular tissue In 
preparation for the development of ova and sperm In the spring 

This oyster was found to spawn on the ebb tide following a high spring tide, 
the temperature of the water being 68° F and the density 1 020 The rate of 
development of artificially fertilized eggs decreases as the density of the water 
is lowered At a density of 1 006 a large proportion of the eggs remained 
unfertilised, and In no case did development proceed beyond the morula stage At 
a temperature varying ftom 88° F to 70° F and a water density of 1021, the 
free-swimming stage was reached in seven hours, and the embryos were completely 
enveloped in shells In 14 hours At an average temperature of 78° F the embryos 
began to swim as trochophores In six hours while at an average temperature of 
62° F the same stage was not reached until 22 hours after fertilisation 

Although practically all if not all young oysters spawn for tho first time 
as males, It was found that the sex ratio of 3,000 oysters of marketable size from 
the principal oyster bearing grounds of New South Wales presented a very 
different picture for females always predominated varying from 54 per cent to 
88 per cent The average percentage was found to be females 73 and males 27. 
In other words there were 2 7 times as many females as males The determination 
of sex in this oyster does not appear to be governed by the amount of food 
available as has been suggested for other oviparous oysters 

Fishery Investigations by the Commonuealth Government 
As I stated at the beginning of this address, a new outlook on fishery research 
is dawning in Australia for the Commonwealth Government has already begun a 
large-scale investigation Into various branches of our fisheries which should lay 
a foundation for the sound development of new Industries, just as tho exploratory 
work of the Commonwealth Investigation Trawler • Endeavour ’ did for our 
trawling Industry But these Investigations are Intended to go much further than 
did those of the “Endeavour', for, In addition to the all Important task of 
discovering new sources of wealth In our fishetles, the research will be directed 
towards the determination of the limits beyond which the exploitation of those 
fisheries may proceed with safety in oi der that we may avoid the spectacle, already 
seen here and in most of the fisheries of the world, of the removal of fish from 
the sea at a greater rate than they can be replenished When a new fishery is 
established, it is customary to exploit it to the limit the available markets will 
stand, without thought of the limit the fishery Itself will stand, and all too 
frequently the production Is suddenly found to be subject to a progressive doeline, 
which, If not stayed, leads eventually to the failure of the Industry It Is far 
preferable that the limits of the fishery be realized at the beginning and the 
extent of the catches sb regulated that the fishery Is maintained permanently 
at a fairly uniform level, rather than that a spectacular rise In production oeonr, 
to be followed by a similarly depressing fall In the yield That Is to be the 
constant aim of the Commonwealth fisheries Investigations 
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The exploratory investigations ot the Council tor Scientific and Industrial 
Research which haa been entrusted with the work have as stated by Or Harold 
Thompson (1*89) In a recent address to the meeting of the Australian and New 
Zealand Association tor the Advancement ot Science held at Canberra been 
divided into two sections embracing tropical and temperate areas Of these, 
the latter will receive first consideration and the region chosen for immediate 
exploration extends from about the tropic of Capricorn on the north to Tasmania 
and South Australia on the south This Is a natural choice for it embraces the 
most populous areas ot fire States 

We have already seen that no gieat extensions of the trawling industry are 
likely, and I am convinced that the problems of our estuarine fisheries are for 
the most part those of conservation rather than exploitation If therefore there 
is to be any large-scale development of Australian flshei les it would appear that 
It can come only from our pelagic fishes such as tunny Australian salmon, 
barraoouta pilchards spiats and anchovieB And It is on these that the Common 
wealth investigations are being especially concentrated We have known for some 
time that the blue fin tunny occuis in large shoals on the southern half of the 
coast of New Booth Wales dunng the spiing months Septembei Octobtr and 
November and we hare found that it cans excellently but three months (or, 
perhaps, one should say a maximum of three months) is a rather restricted 
period for the commercial exploitation of this species with its present somewhat 
unceitain methods of capture on a large scale Would it be possible to can fish 
of other species dunng the Intervening period when tunny are no longer on our 
coast in large shoals’ Now the Australian salmon which, incidentally is a very 
different species from the salmon of the northern hemisphere is one of the most 
abundant fish on the southeastern Australian coast but unfortunately It Is not 
regarded as a fish of prime edible quality Would It be possible to improve the 
quality of this fish when canned’ Experiments to determine this were under 
taken by me and it was found that provided the fish were penned up for several 
weeks, as la done In Victoria, before they are marketed the palatableness and 
texture of the fish Improve considerably when canned A factory was established 
on the banks of the Wagonga River on the south coast of New South Wales and 
provision has already been made for the disposal in Australia of over four 
million tine during the next two years So busy has the factory been In the 
canning of salmon that the Initial plans for the canning of tunny have had to 
be left In abeyance 

But what becomes of the tunny when they leave the coast of New South Wales’ 
No evidence at all was available on this question until the Council for Scientific 
and Industrial Research, at the suggestion of one of the officers of its fishery 
section, S Fowler decided to carry out an aerial survey of the waters of south¬ 
eastern Australia for the purpose of locating shoals of this and other species of 
pelagic fish Fowler (1987) found that during February and March very large 
shoals of tunny and salmon were lying In an area extending from near Babel 
Island, east of Bass Strait, to Schouten Island, on the eastern Tasmanian coast, a 
distance of about 144 miles The shoals generally were from about five to fifteen 
miles offshore This was an important observation and fully justified the survey, 
for the occurrence of shoals of such magnitude had not been observed by the 
fishermen operating in that region, poealbly because they work usually closer 
Inshore, and it is conceivable that they might have been missed by an investigation 
vessel, which, with its much more restricted range of observation, might easily 
have failed to locate them An Interesting point arises as to whether the tunny 
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seen In that area are the same flah aa those which earllei were found on the 
southern New South Wales coast They may of course be a different race hut 
anglers fishing for them on the south coast of New South Wales havo teported 
that late In the season the tunny appear to make off m a southerly direction 

The great value of the discovery however is that the season of the occurrence 
of this important fish appears now to extend from September to March at the 
least although the regularity of Its appearance In more southerly waters at the 
season of these aerial observations has yet to be established And then of course 
the question arises as to the distance to be travelled to obtain the flah Actually 
this should present no real obstacles for when It Is realised that California tuna 
boats travel up to three thousand miles for their fish the distance to be (ravelled 
In Australian waters to sec ire them Is a relatively shoit one 

During these aerial observations also Fowler observed a shoal of salmon 
lying In the Wagonga River New South Wales which he estimated to weigh a 
thousand tons while many thousands of tons were lying offshore adjacent to the 
mouth of the river and In the vicinity of Montague Island During a later aerial 
survey (July 1937) he also saw large conccntratl >ns of small fish which he 
believed to bt pilchards extending toi about twenty miles In the vicinity of Port 
Stephens New South Wales and at varlius points In the area bounded by Coff s 
Harbour on the south and Cakora Point on the north These shoals weie fiom 
two to eight miles from the coast 

As Thompson states (1939) the outcome to date of this aerial woik which 
has now been proceeding on and off foi two years Is that the general distribution 
of some of the more prolific pelagic fishes such as the tunny salmon pllchaid and 
related species has been distinguished and valuable guidance at Ieaat In the 
preliminary stages has been given to the movements of the reseaich vessel which 
has by her catches confirmed the evidence obtained from the aerial 1 econnalsaance 
Naturally the vessel will at times catch tunny which rise to the lure from deeper 
water where they cannot be obseived fiom the air and to this extent the agree¬ 
ment la Impel feet but It has led to the avoidance of much fruitless ciulslng of 
the vessel 

In the ten months that the Commonwealth Research Vessel Warreen has 
been in commission it has been found possible to maintain touch with the chief 
tunny shoals In the south-eastern area fiom the fit at onshore manifestation In the 
Jervla Bay-Eden sector (Octobei December) to the latei appearances (January 
May) In Tasmanian and 8outh Australian w iters Blue fin tunny chiefly and to a 
leaser extent striped tunny and long finned tunny (albacoie) have been found to 
occur In what appeal to be sufficient quantity to support a fishery—subject to tbe 
development of satisfactory means of capture 

An important commercial species the yellow fin tunny has been located In 
Queensland waters but its distribution and numbers remain to be determined 

It is here perhaps that a warning should be Issued If great shoals of a 
valuable species of edible fish are located at a certain season of the yeai it must 
not at once be assumed that their commercial exploitation Is wan anted for subse¬ 
quent Investigations may reveal that during the following season they may not 
appear In that region at all they may owing to certain physical and biological 
conditions have moved to other grounds For this reason therefore an lnvestiga 
Uon must extend over a period of at least three years before tbe regular seasonal 
appearance of tbe flah can be assumed with any degree of confidence and then aa 
Dr Thompson points out if a certain species of good quality can be shown to occur 
In great numbers with a good average slse and growth rate and tf this species is 



xxvi 


present with a high measuie of ieliabiltty over a period of several years there Is 
little danger In stating that a reliable and enduring fishery can be baaed on it— 
that is if it can also be shown that it can be caught with a fair measure of ease 
and if safe harbours exist nearby 

The programme of the Commonwealth investigations therefore Includes 
continuous Investigations of pelagic fishes for at least three years In the south 
eastern area these embrace the study of the regions of their occurrence move 
ments biological features such as growth rate food age and else at first maturity 
migrations influence of hydrograi hie and plankton conditions and the systematic 
relationship of species especially the tunnies to similar types abroad Chemical 
studies are also being undertaken to determine the value of certain species for the 
production of fish meal the fluctuations in chemical composition and the best 
seasons for such processes as canning and smoking 

The piogrammt is a formidable one but for the first time in the history of 
Australia adequate rcsouices have been made available for the purpose and we 
may confidently expect that much light is about to penetrate the darkness that has 
enveloped our fisheries for a period that has been unreasonably prolonged 

Rafere cei 

Dannrvio H C 1913—Notes on Austral as F sherles with a Summary or the Results 
Obtained by PIS S idaavour Published by the Commonwealth of Australia 
Dopt of Trade and Customs 1913 

CoLSTir A N 1934 —A Preliminary Investigation of the Natural History of the Tiger 
Flathead (Raoplatycaphalua macrodon ) on the South eastern Australian Coast I 
Distribution and Supply Length Slat sties Paoo. Linn Soc NSW VI llx Parts 
1 2 1934 

- 1938 —A Preliminary Invest gat on r the Natural Hist ry f tho Tiger b lat 

head (Neoplatyraphalua macrodon) on the South eastern Australian Coast II 
Feeding Habits Breeding Habits Proc L nn ‘too NSW Vol lx 11 Parti 1 I 1938 
Dakin W J 1981—Migrations and Frodu tlvlty In the Sea Pres Address A ft 
/o lopiat Vol vl Part 1 1981 

-- ■■■■ 1934 —S once and Sea Fisheries with Special Reference to Australia Pap 

a d Proc Roy Soc Taa nania 1934 

- 1937 —The Occurrence of the Australian Pilchard Sordino pa naopilchardna 

(Stelnd) and its Spawning Season In New South Wales Waters Together with 
Br ef Notes on Other New South Wales C upelds PR o. Linn Soc NSW Vol lxll 
Parts 3 4 1937 

- 1938 —The Habits and Life history of a Penaeld Prawn (Pa xaeut plebejuf 

Hesse) Proc loot Boo London Series A V 1 108 Part 2 1928 
Dakin W J and Colktax A N 1933 — The Marine Plankton of the Coastal Waters 
of New South Wales I The Chief 1 lanktonlc Forms and their Seasonal Dlstrlbu 
t on PRoa Linn Soc N S W Vol Ivtli Parts 8 4 1933 

- 1934—The Eggs and Early Larval Stagea of the Australian Pilchard— 

Sardinia neopilchardua (Stelnd ) Rao Auft Una Vol xlx No 2 1914 
——— 193E —Observations on the Seasonal Changes in Temperature Salinity Phos 
phates and Nitrate Nitrogen and Oxygen of the Ocean Waters on the Continental 
Shelf off New South Wales and the Relationship to llankton Production Proc 
Linn Soa NSW Vol lx Farta G 8 1930 

Dakin W J and Krstkvrn O L 1938 —The Murray Cod (MaccuUocKaUa macquari 
enaia Cuv et Val ) Research Bulletin No 1 State Fisheries NSW Oovt Printer 
Fowlkr S 1987—Aerial Observations of Pelagic Fish Departmental Report (unpub 
llahed) Council for Scientific and Industrial Research 193T 
Rouohlbt t C 1928—An Investigation of the Cause of an Oyster Mortality on the 
Georges River New South Wales 1*24 G Paoo Linn Soc NSW Vol II Part 4 
1928 

- 1928—The Dominant Species of Oatraa Notars Vol lit No 2074 Sept 29 

1928 

- 1938 —The Life History of the Australian Oyster (Ostrsa commaroialia) Paoo 

Linn Soc NSW Vol IviU Parts 3 4 1983 
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8hiih Kkni W 1S l(J—Ni tin Ml the I mhrsology of Iht \ustr iHun Hoik Oysler 
qlanuiata ttommix mils I) ho, Hoy Ho Vnrrnaland Vol " Part 1 

Tfnixon Wo DC J b 1881 Pish mil Fishirits of New Siuth W ilts Sidney i.overn 
mi nt l rintir I SSI 

Thomison II I HI The Inicstlg-itun I thi Fishery Resources if the Australian 
Commonwt ilth 1 ainr ri ill lif re meeting of the Aunt and NZ Asaoe for the 
Allium i im nt if S lenci « inlurra Jan 1839 (Published in Anal Joum Hu I 

Whitw tror r 1X90 —Hi pi rt n the Worm Disease Artec ting the Os stern on the t oamI 
<f Nils South W il s If, 4 tat Vita Vil 1 Vo 2 1S9U 


Di G A Watci house Honourv rretaurti pit Rented the balance sheets for 
the yeai ended 2Sth February 1W duly signed by the Auditoi Mr F H 
Raynient FCA (Aust ) and he moved that they be letetved and adopted which 
was earned unanimously 

No nominal Ions of othei candidates having been teieived the Chairman 
declined the following elections foi the ensuing session to be duly mddo 

President Piofessor J Macdonald Holmes B Sc PhD 

Members of Council 0 Andeison MA D Sc Professor E Ashby DSc, 
Pioressoi J M u donald Holmes B St PhD, A F Basset Hull MBE. T C 
Roughley B Sc 1 RZS C A hussmllch FCS.E Le O Ti oughton, C M Z S 

Auditor F H Raynient FCA (Aust ) 

A cordial vote of thanks to the letlilng Piesident was canted by acclamation 
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ABSTRACT 


PRO* Lh DINGS 


ABSTRACT OF PROCEEDINGS 


ORDINARY MON1HLY MFETING 
29th Makiii 1939 

Professoi J Macdonald Holmes USc PhD President In the Chan 

The Donitions and Exchanges nceived since the pievlous Monthly Meeting 
(30th November 1938) amounting to 53 Volumes 504 Parts or Numbeis 29 
Bulletins 12 Reports and 27 Pamphlets leceived fiom 178 Societies and lnstitu 
tions and 4 prlvite donois weie 1 eld upon the table 

PAP1RS HEAD 

1 The Ecology of the Uppei Williams Rivet and Bariington Tops Dlstilcts 
111 The Eucalypt Forests and Ocnci il Discussion By Lilian Ftaser D Sc and 
Joyce W Vickeiy MSc 

2 Revision of Austialian Lepldojten Oecophorldie vnl By A Jeffcns 
Tnmei M D F R E S 

ORDINARY MONTHLY MEETING 
26th Aian. 1939 

Professor J Macdonald Holmes B Sc l’h D President In the Chair 

Miss Frances M V Hackney Summer Hill and Mi O F K Ni ylor M A 
MSc Dip Ed bydney were elected Oidinaiy Membcis of the Society 

The Chalrm in announced that the Council h id elected Di W L Waterhouse 
Mr C A Sussmilch Mi F C Andiews and Mi 1 C Roughley to be Vice 
Presidents foi the Session 1939 40 

The Chairman also announced that the Council had elected Dr G A 
Waterhouse to be Honoiary lieisuiei for the Session 1939-40 

The Donations and Exchanges leceived since the pievlous Monthly Meeting 
(29th March 1939) amounting to 17 Volumes 126 Parts or Numbers 6 Bulletins 
2 Reports and 40 Pamphlets lecclvid fiom 71 Societies and Institutions and 2 
private donois were laid upon the table 

PAPKBS BEAU 

1 A Key to the Mailne Algae of New South Wales il Melanophyceae 
(Phaeophyceae) By Valet ie May B be 

2 Miscellaneous Notes on Austialian Diptera v On Byi coloration and othei 
Notes By G H Hardy 

3 Papuan Diptera 11 Descilptlon of a New Genus and Two New bpecies 
from Papua Fam Pyrgotidae (Diptera) By J R Malloch (Communicated by 
F H Taylor FRBS t J5 8 ) 

4 The Diptera of the Teriltoiy of New Guinea Family Phytalmiidae By 
J R Malloch (Communicated by F H Taylor FRBS FZS ) 

5 The Diptera of the Territory of New Guinea Family Otitidae (Ortalidae) 
By J R Malloch (Communicated by t B Taylor FRB8 FZS) 
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6 The Diptera ot the Teiritory of New Guinea Dollchopodldae By l’abte 
0 Parent (Communicated by F H Taylor, FRBB.FZB) 

7 Trombldlld Larvae in New Guinea (Acarlna Trombldiidae) By Carl 
B M Gunthei, MB, B8, DTM (Communicated by F H Taylor, FREB, 
FEB ) 

8 Taxonomic Notes on the Order Embloptera i The Genotype of 
Oltgotoma Westwood By Consett Davis, M Sc 

NOT AS ANU EXHIBITS 

Miss J W Vickery exhibited a specimen of Trutnthcma portulacaatr urn L 
lecently received by the National Herbarium from Mi W W Hardy of Nauabn, 
who stated that It Is exhibiting a vigorous giowth in seveial places in the town 
This species has not previously been recoidcd in New South Wales, though it has 
been known since about 1917 in Queensland, where It bears the vernaculai name 
of "Giant Pig Weed" it is a common weed of cultivation, roadsides and waste 
places in ttopical regions, such as in the Philippines, Java India, the West indies, 
tropical Ameilca and subtropical United States 

In 1917 it had already become a tiouhlesome weed of cultivation at Bowen in 
Queensland, but it is less likely to be a Berlous nuisance in New South Wales than 
it Is fuithei north As stock aie said to be fond of It, It may have some value as a 
fodder plant in pastoral districts 

Mi E Cheel exhibited fresh floweung specimens of Dahlia taised by Mr W 
Sharland of Malvern, Victoria, from seed obtained fiom cultivated Dahlias "single 
crimson ltd ’ noeaed with a "semi double yellow ' The new vaiiety raised by Mr 
Thailand differs from the commonly cultivated forms in being of an ‘evergreen 
peiennlal duration" whereas the ordinaly cultivated varieties aie cut down by 
frosts in wlntei and new growth is obtained Ttom the tubeis in Bpring The well 
known *Tiee Dahlias" (Dahlia imptnahs and Dahlia ncelaa ) also die down in 
winter and commence new growth in summei fiom a perennial loot stock Mr 
Shai land has laised the question of certain hej editary factors being dormant for 
a long period and now transmitted to the new variety called ‘Sharlandia” 
Although the Dahlia was flist mentioned by Hernandes in 1851 and by Cervantes 
in 1789, it was not piopeily dcsciibtd until 1805, when Cavanilles prepared a 
formal descilption fiom plants cultivated in Madnd Since that time formal 
descriptions have been published foi D rocctnca, D vanabtlti and D fruatranea, 
which are probably the parents of the cultivated vai ieties of Dahlia More recently 
two species, vis. D Popenovn and D Maxonti have been collected in Guatemala 
The two latter are said to be “Tree Dahlias" Photographic Illustrations were 
also exhibited on behalf of Mi Sharland 
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The rain foiests of the Williams River and associated valley systems have 
been described In a ptevious papei (I)laser and Vickeiy 1938) These forests 
occupy sbelteied ind moist aieas in the valleys and on the slopes above 900 feet 
altitude lhe surrounding country is occupied by a more open type of forest In 
which species of the gtnuti huuUypt i s predominate This foiest foims part of the 
Eucalyptfoiest Ruination which o<curs throughout the coast and adjacent high 
lands of New South Wales It extends fiom the valley floors bordering and below 
the subtiopical tain foiest along tie ciests and uppei paits of spurs and ridges 
to the Burlington lops Plateau It compilses a number of well marked altitude 
delimited communities which gi idc into c ich other so tl at the forest forms a 
continuous whole These communities have been giouped iccoiding to their 
occunence into associations which lie Interpreted as local expiessions of large 
associations widely distributed elsewhere Each cunmunity will be described 
separately 

The general stiucture of the foiest Is slmllai thioughout Three main strata 
can be distinguished (a) Inc (b) Shrub and (c) Giound Flora The tree 
stratum may be considered to consist of two parts vis trees whose foliage forms 
the canopy and smaller tiees 30 35 feet In height which do not reach the canopy 
The leaves of the tall trees ate leatl ery and ill of the same form narrow 
lanceolate falcate As in most species of Eucalyptui the leaves hang almost 
vertically so thit though the canopy is moie or less continuous a consldeiable 
amount of sunlight leaches the ground 

The tallest foiest occuis In the valley flooi and theie Is a continuous giadatlon 
between this and the plateau foieBt which is comparatively stunted The taller 
trees range from 120 to 180 feet in height those on the plateau from 30 to 60 feet 
The smaller trees are lately piesent In sufficient numbers to give a distinctive 
appearance to the foiest and they never form a continuous stratum Usually they 
are far less frequent than the tall tiees but In places on certain slopes may become 
Important The ground flora forms a moie or less continuous stratum In all the 
communities It comprises mostly hemicryptophytes and chamaephytes with some 
geophytes and therophytes Glasses are conspicuous becoming more so with 
increasing altitude Between the tree and herb or ground strata la the shrub 
stratum which may be Important and continuous sparse or even entirely absent 
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over large areas As In the tree stratum It is possible to distinguish two sections 
a tall shrub layer attaining a height of 6 to 12 feet In places forming dense 
communities but usually veiy discontinuous In all associations and a low shrub 
layer 1 to 6 feet in height which also varies from very dense and continuous to 
discontinuous and scanty The members of the tall shrub layer have moderately 
large but sclerophyllous types of leaves those of the lower stratum have for the 
most part very small coriaceous stiff leaves 

Llanes and epiphytic ferns and an gl os perms which are such a feature of the 
sub-tropical tain forest die with one exception absent from the Bucalypt forest 
The exception Is the epiphytic oichld Cymbidium suave which grows almost 
exclusively in the dead branch gaps of Bucalypts It does not extend upwaids 
beyond an altitude of about 2 000 feet as far as could be observed Occasionally 
plants of Davallia pyjndata Platycenum bifurc Uum and Oyclophorus serpens may 
be present on Casuarina torulosa and Tt ocl ocarpa laurina trees along the margins 
of the subtioplcal rainforest but these are obviously Intruders from the rain 
forest and do not form a natuial part of the Bucalypt forest associations 

Mosses and lichens are very uncommon in the lower parts of the Bucalypt 
forest but with increasing altitude their Importance Increases especially as the 
mist rone Is appioached Above 4 000 feet any exposed rock surface Is densely 
covered with mosses and lichens Bven at these altitudes their development Is 
not so great in the I ucalypt forest as It is In the adjoining sub antarctic rain 
forest while nothing In the Bucalypt forest can compare with the development 
of mosses in the most humid parts ot the sub-tiopic&l rainforest Mosses and 
lichens are fewer In the plateau foiests which being more exposed to the drying 
action of the westerly wind than the upper slopes of the ranges are consequently 
less humid 


The Bucalypt Fobkstb 
Structure and Composition 
(o) The Foiests of the Valley Floor 
1 The forest of the lower valley below 900 reet 

The boundary of the Chichester State Foiest cuts at right angles across the 
valley of the Williams River at the lowei limit of the subtropical rainforest at 
an altitude of about 900 feet Practically all the Bucalypt forest south of this 
both In the valley floor and in the adjacent spurs has been cleared for pastoral 
purposes Little remains of the original flora except scattered trees which have 
been left foi shade A detailed study of this part of the forest has not been 
attempted Eucalyptus tereticomis Casuarina torulosa and Angophora subvelutina 
are the most Important trees but Eucalyptus maculata and E hemiphloia are 
dominants ovet large areas becoming of greatei Importance further from the rain 
forest at comparatively low altitudes Species which are widely distributed but 
not as a rule very numerous are E paniculata and E eugenioides B saligna and 
Synoarpia laurifolia occur In restricted aieas of specially good soil moisture They 
may be regarded as outliers of the main E saltgno-B launfolia forest which occurs 
at an altitude of 1000 to 1200 feet 

On the flats by the river Angophora subvelutina Is moat common occasionally 
attaining a height of more than 100 feet Melaleuca Hnamfoha a small tree not 
exceeding 20 feet Is present in dense communities in damp places In the flat valley 
floor Casuarina Ounninghamiana and Callistemon viminalis form a narrow fringe 
along the river bank mingling with species Intrusive from the rainforest eg 
Tristania laurina and Eugenia spp Angophora subvelutina extends part of the 
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way up the east-facing slopes of the enclosing mountain langes, but is absent fiom 
the dtier parts and from the west facing slopes Another tiee of lmpoitance on the 
ilvei flats is Eucalyptus amphfol to 

The pastuie Is composed laigely of native grasses, of which Eragrostts 
Icptostachya, Hpotobolus indtcus Mluolaena stipoxdes, Bothnochloa decipuns, 
Panicum < ffusum, Entolasia margtnata, Themeda australis hchmopogon 
(oespitosns Agrostts atmacca Danthonta penictllata, Cynodon dactylon and 
Poa caespttosa are most prominent Occasional large patches of Impnatu t yltndrita 
vnr Koentgtt which Is harsh and useless for gracing, and the blacken fein 
Ptendium aqutlinum detract from the value of the pastuies Some Paapalutn 
dilatation is piesent on the river flats, and Paspalum distichum In very moist places 
On these nvei flats laige, ungiazed clumps of Cat ex longtfolia are sometimes 
present, a telle of the original vegetation which has spread under the new 
conditions Ephemerals such os Aira laespitosa Wahlenbergia gracilis, 

Gnaphaltum japomeum sugeabcckia omntalis, Btcllana ftaccida and Btoatnsonu 
lorontllifolia are common In the more disturbed areas Notholaena Broumii and 
PteHs patadoxa (whkh aie the only ferns except Pteridium aqutlinum), Lomandra 
longtfolia, Ranunculus lappaceui and the common tialllng HxbberUa i olubths aie 
piesent and appear to have formed part of the original vegetation 
2 The foiest of the valley floor at 900 to 1,400 feet 

The sub-tropical rain foiest at Its lower limit occupies a relatively nanow aiea 
each side of the rivei The remalndei of the valley floor and the sheltered lower 
slopes of the adjacent mountain ranges are occupied by an association in which 
Eucalyptus saligna and Byncarpta launfolia are dominants These species are 
also piesent throughout the sub tropical rain forest (see leaser and Vickery, 1888) 
The valley floor narrows rather rapidly above the State Foiest boundary, and after 
about one half mile fiom the boundaiy Is occupied entliely by rain-forest so that 
the Eucalypt forest Is lestrlcted to the slopes of the spurs An appi oximately 
complete list or species piesent In this part ot the foimation is given In Table 1, 
column 1 It can be seen that the numbeis of herbs and low shiubs are greatly in 
excess of the numbers of tall shiubs and trees 

The density of the foiest vailes considerably fiom place to place On diy 
westerly facing slopes the trees are somewhat shoitei, and are slightly less 
ntimeiouB than on the moie sheltered slopes and on the valley floor On an 
easteily facing slope of the Williams Range, the average density of the trees in 
the Eucalyptus saltgna forest was observed to be 4 per 1,000 square feet 

The Eucalyptus saltgna—Syncarpia launfolia association extends upwards to 
an altitude varying with the exposure of the slope On dry, westerly facing slopes, 
the uppei margin is only about 200 feet above the valley floor, 1 e, at an altitude 
of 1,200 feet Along sheltered gullies especially In the easterly facing slopes, the 
association may extend upward to about 2,500 feet, and scattered members of it to 
>,000 feet The tree stratum forms a continuous canopy (PI I, figs 1, 8) Because 
of this, and because of the physiographic position In which the forest is developed, 
leas light reaches the forest floor here than on the ridges and upper slopes 

Eucalyptus saligna occurs throughout the association and forms pure 
communities on westerly facing spurs or sunny, dry, upper parts of northerly 
facing slopes The necessary requirements for the growth of E saligna appear 
to be a deep, good, rather heavy soil, and abundant moisture Its light require¬ 
ments are not restricted It is able to develop satisfactorily In areas of maximum 
light intensity, but la also capable of equally good development under conditions 
of shade which are unsatisfactory for most other species of Eucalyptus 
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Synatrpia laun folia is found fairly frequently thioughout the lower foieit 
association, but does not extend so far beyond its edge as Eucalyptus saltffna, 
partlculai ly on gunny elopes It is fairly abundant on the valley floor and on 
moist parts of westei ly facing slopes but the lowei pa its of northeily and 
southerly facing slopes which receive least light do not appeal to be particularly 
well suited foi its growth, and it may be absent entiiely from large areas occupied 
by Eucalyptus saltgna 

Eucalyptus ampllfolia la found only along the lower edges whete the E saligna- 
Byntarpta laurtfolta association abuts on the association of the lower valley, of 
which E amplifolta is a subordinate species E acmtnwidc* occurs near the boidei 
of the adjoining foiest association of which it is <t subordinate species on sheltered 
but fairly dry slopes 

The height of the Eutalyptu s saligna and hyniurpia launfolia tiees langts 
from 180 feet in the valley flooi to 100 feet on the uppei parts of the slopes The 
dlametei of matute specimens on the valley flooi may commonly teach 6 feet 

The small tiee stiatum is very discontinuous, the only species being Calluti mon 
salignus, Casvanna torulasa and Atcuui spp Calhsttmon sahgnus forms local 
dense communities In damp areas Casuatina toiulosa appears to pietei cool slopes, 
and Is often abundant on the north, north west and south-east sides of ildgts The 
transition from Eucalypt forest from which it is absent to foiest in which It is 
pieaent is often very maiked Acnrta spp are scanty except aftei flie, when they 
form dense thickets (see Piasei and Virkeiy, 1938) 

The tallshrub Btiatum is absent (1*1 1, figs 2, 3) The small shrub stratum 
is discontinuous, scanty and not widispiead It occuis ovei small ateas in shaded 
localities only 

The nature of the giound floia varies consideiably with aspect The floor of 
the valley, which is shaded for a consideiable part of the day, is lelatively moist 
at all times and auppoits the following species Brunella vulgaris Otatiola 
peruviana, Mentha gracilis, Plcttianthus paivifioi us Vtronua plebija Eranthemum 
sanabiU, Hydrocotylt gtranufoha and a numbci of grasses, notably Mictolaena 
sttpoidcs Poa (aespttosa and /’’antrum pygmaeum 

The slopes afford seveial different types of habitats The shelteied slope neai 
to the cieek or valley just above the rainforest is usually cool and humid Heio 
Culcita dub la forms almost a pure ground community (PI 11, fig 10) Othei 
important species are Bltthnum lartilagintum, Mtcrolaena sttpoults The mi da 
australis, Poa caetpitosu, Pterostylis gpp and Viola spp 

Other slopes which may be shelteied and shaded by vlitue of theii position 
on the spuis on the piotected sides of ranges ate relatively much dilei than the 
valley areas on account of their steepness These suppoit a less dense floia The 
most common species here Is Imperata cylindrua var Koenigii, which lu places 
foims an almost pure community (PI 1, flg 2) Other species are Desmodium spp, 
Entolasia marginato, Vemonia cmerea, Lagenophoia BUlardu.ii and Hibbertia 
volubtlu 

Pockets or flat areas on such Blopes, where moisture collects, show the develop¬ 
ment of a greater amount of grass and finally of ferns The moat rigorous type of 
habitat of this association occurs on weeterly-faclng, well-drained spurs These 
are comparatively dry and sunny (PI 1, flg 3) Imperata cylindrica var Koenigii 
Is the dominant species in the ground flora, forming very dense stands, other 
species are Botrychium auttrale, Pteridium aquilmum and Hibbertia volubilis 
In addition to the typical Eucalypt-forest species, s number of species occur 
around the edge of the rain-forest which are intrusive from It Of these the tree- 
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fern Alsophila australis 1b one of the moat conspicuous, forming communities In 
advance of the rain-forest in shelteied localities (PI. lx, fig 19, in Fraser and 
Vickery, 1938), associated with Culcita dubta 

(6) The Foiests of the Valley Sides at 1,400-3,000 feet. • 

At about 1,200 feet on dry slopes and 1,500 feet on slielteted slopes, the 
Eucalyptus saltyna-Syncarpia launfolta forest grades into a forest in which 
E. campanulata, E. punctata and E aenu ntoidt s occur. The giadation takes place 
over a veitlcal lange of ubout 300 feet oi more because of the variability In the 
range of E saltynu. An appioxlmately complete list of the species occurring in 
this part of the forest is given in Table 1, column 2 

This pait of the foiest 1s dominated by Eucalyptus campanulata and E 
pumtata It is of considerable extent, occupying the crests and upper slopes of 
the lowei langes and extending upwaids to an altitude of 3,000 feet. It occupies 
soil derived at the lowei levels fiom mudstone, and at the upper levels from 
basalt, but, as far as could be seen, the change of soil type exerted little or no 
influence on the flora ovei this area 

The composition of the foiest varies from place to place, laigely as the result 
of aspect 

Eucalyptus acmcuiouUs is confined to the lowei shelteied paits of slopes, 
paiticularly easteily-facing slopes, wheie It meiges into the E. saltyna association 
(1*1. l, flg. 4) In places it forms almost a puie community, but at higher altitudes 
it is associated with E campanulata (PI. 1, fig. 5) It appears to have higher Botl- 
molstuie lequlrements than E campanulata E Wilkmsantana also occupies the 
lower slopes (PI l, flg 5), but is confined to areas of high soil-moisture as well as 
shelter. On sunny, diy, westerly-racing slopes E acme incudes may be lacking or 
very scanty, and the E saliyna association giudes almost directly Into the 
E cumpanulata-E punctata association. 

E. campanulata Is the most abundant species, and Is found throughout the 
association, particularly on westei ly-faclng oi uppei sloiies (PI 1, flg 8), where 
it occurs in an almost puie state It does not grow at low altitudes on Bhaded 
Blopes, but comes down to 1,200 feet on westei ly-faclng slopes, which are light 
and well-drained It Is not found aiound moist, shelteied, shady gullies even as 
high as 1,800 feet E punctata piefeis sunny, Talily moist localities (PI. 1, fig 6). 
It Is common on ridges, especially on the Chichester Range (PI 1, flg. 7), but Is 
absent trom the duest parts of the ridge tops (PI 1, flg 8) It extendB upwaids 
to an altitude of 2,000 feet only 

Of the smaller trees, ('asuartna torulosa is the only Bpecles occurring in this 
patt of the forest It is more abundant on sheltered northerly- and easterly-facing 
hillsides in regions of relatively abundant moisture (PI. 1, flg 6), and Is relatively 
less lmpoitant on southerly- and weBterly-faclng slopes. It does not extend upwards 
beyond an altitude of about 2,000 feet 

The tree stratum fotms a closed or nearly closed canopy The height of the 
trees varies from 120 feet on the lower slopes to 60 feet on the crests and flat tops 
of ridges. The lateral spread of each tree may be considerable, especially on ridge 
tops. The density is much the same as in the Eucalyptus saltgna forest In the 
same locality, averaging 412 trees per 1,000 square feet, and ranging from 1 to 6 
per 1,000 square feet. 

Above 2,000 feet the forest consists almost entliely of Eucalyptus campanulata, 
until about 8,000 feet, where It gives place rather abiuptly to the next type of 
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foiest The abruptness of this tiansitlon is much more marked than the tiansltion 
between the B saligna and F campanulata forest types 

The tall shrub stratum is very discontinuous and scanty Acacia mollissima 
forms local thickets but these ate not of wide extent and may have resulted from 
burning Persoonia linear! i and Xanthorrhoea lesinasa are piesent on sheltered 
slopes 

The low shrub stiatum is also discontinuous and scanty but Is more abundant 
than the tall-ehrub stratum It is best developed in regions of greatest light such 
as on the ciests of spurs wheie Leucopogon lanceolatus Orylobium trilobatum and 
other shrubs may form local thickets A few less xeiomoipblc species such as 
Jndigofera australis and Desmodtum ihytidophvUum. appear to be lestricted to 
shaded humid slopes 

In the ground stratum Poa raeipitosa and I omandia longifoha aie most 
Important at highei levels Othei glasses Including Imptrata lylmdrica var 
Koenigtt Them* da australis and Mlcrolaena stipotdes are dominant especially at 
lower levels These form a continuous ground cover which is lalhei thin especlilly 
on well drained shaded slopes Moist areas support a densei cover the moie 
common species being Desmodium spp Viola spp Podoltpii acuminata and 
Lagenophota Billardierl in addition to the above mentioned glasses f ulata dubia 
forms dense communities above the iam foiest maigln In humid putts 

(c) The forests of the Uppei Spuis 

Below 3 000 feet sonation of the Eucalypt species is lather masked by the 
dlffeientlal effect of aspect on the vailous species but above that level it is most 
conspicuous The forest consists of successive rones of different species The 
lowest zone is foimed by E obhgua which occupies the crests and uppei slopes of 
the ranges appioachtng the plateau between 2 800 feet and 3 500 feet lhe average 
tree height is about 80 feet and diameter 2 to 3 feet lhe canopy is falily thick 
and continuous or nearly so Because this foiest type occuis mainly on the ridge 
tops and uppei slopes a considerable amount of light reaches the ground stratum 
This region also since it occuis it high altitudes probably icceives more tain 
than the lower spurs and langes In addition the soil is derived from basalt and 
has a high water letalning capacity These factois of high soil moisture and 
strong light intensity lead to an extensive development of the ground flora This 
is veiy dense much more so than in the lower forests the aveiage height being 
12 to 18 Inches 

The transition fiom the Eucalyptus campanulata forest to the E obllgua forest 
takes place over a vertical range of about 100 feet and in this zone the two 
species occur mingled togethei The other tree species of the E campanulata 
zone do not extend upwards to this altitude h saligna however which reaches 
its maximum development in the valley at 1000 feet extends upwaids to the 
B obllgua zone along sheltered creek sides to 3 000 feet (PI il fig 10) 

▲t about 3 500 feet E obllgua gives place to E viminalis The transition zone 
la fairly wide taking place over a vertical range of about 250 feet In the greater 
part of this zone the two species are present in about equal amounts (PI 1, fig 11) 
The trees are spaced to about the same degree as in the lower forest, and have an 
average height of about 80 feet and a diameter of f-2 5 feet The canopy on the 
whole Is rather thinner than that of the B obligua forest but is continuous or 
nearly so 

The associated shrubs and heibs are similar in both the Eucalyptus viminalis 
and the E obligua forests A list of the most prominent species is given in Table 1 
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column 3 Some of these are of special Interest Hakea enantha a diffuse shrub 
attaining a height of about 10 feet haB a sporadic distribution between 3 000 and 
3 500 feet Acacia melanoxylon is common throughout both foicsts in legions of 
specially high Boll moisture It attains the dimensions of a small tree 20 to 25 
feet In height with a diameter of 10 inches Ibis species occurs in the talley 
below the sub tropical rain forest at 800 to 900 feet chiefly along river banks but 
It is absent from the lower Eucalypt associations A acta flonbunda has a veiy 
limited vertical lange foiming thickets at about 3 000 feet Banksia integrifolia 
growing to a tree 30 to 35 feet high is a conspicuous membei of both forests 
(PI 11 flg 12) It reaches its miximum development in the Eucalyptus viminalis 
forest but extends upwards beyond its limits and In places also downwards as far 
as the E campanulat j forest 

The low shiubs of which Liu oiogon lanceolatus Is the most common are 
scanty foiming occasional communities Senecto amygdalifolius V dryaleus and 
Oliana Ncmstn forming shiubs up to 5 feet In height aie locally common The 
ground floia is very dense and continuous Poa c aespitosa and Lomandra longifolxa 
are co dominants Scattered throughout this community are single plants and 
small groups of Htbbertia volubilii Dtanella coerulca Scutellaria humilis 
Plcctranthus parviflorut> Fistuia H okcriana (*) Pterxdxum aguilmum and 
Helichrysum lucidun These aie specially common on moist stales where the soil 
Is rather shallow and continual seepage of watei takes place in addition Ajuga 
australis Crassula Siebctiana Luzula campestns the ferns Asplenium flabrllv 
folium Pleopeltis dil crsifolia Polysttchum aculeatvm and the trailing AngloBperms 
Teroma australis Rulus pantfoliu* and Smilaar australis are frequent 

The large number of ferns in the t uealyptus ol hqua E viminalis forests can 
be telated to the very moist conditions pievailing theie this region being within 
the mist belt Above this though tht conditions ate no less moist the ferns are 
less frequent probably because of the colder temper ituies The moist conditions 
are reflected in the large numbei of mosses present on exposed rock surfaces and 
the lower parts of tree trunks 

(d) The Eucalyptus fustigata Forest 

At an altitude of 4 200-4 600 feet there Is a consldeiable area to the south-east 
east and not th east of the highest part of the plateau occupied by a distinctive 
forest In which Eucalyptus fastigata is dominant h viminalis Is present as a sub- 
dominant species In the lower part of this forest but does not extend upwards 
above 4 300 feet This region is fairly flat for the most part constituting the tops 
of the ridges diverging from the plateau whose sides are occupied by sub-antarctic 
rainforest and by the E obliqua-E viminalis forests. The soil Is particularly 
moist and the whole habitat distinctly mote sheltered and less cold than the actual 
plateau It is chiefly this forest area which is being Invaded by the beech forest 
(see Fraser and Vickery 1988) (PI 11 flg 14) The transition between It and the 
B viminalis forest Is not abrupt considerable mixing taking place in the ecotone 
region On slopes or aieas exposed to the action of the westerly wind this forest 
type is replaced by communities of Eucalyptus pauciflora invading from the plateau 
forest 

The trees of the B fastigata forest average 60 to 80 feet in height and have a 
diameter of 2 to 3 feet (PI 11 flg 13) The canopy is nearly closed but not dense 
The ground flora Is particularly well developed The important component species 
are shown in Table 1 column 4 The low-shrub communities are rather more 
common and better developed than in the lower forests forming mixed or pure 
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communities over considerable areas The individual plants aie often evenly 
scattered The tree-fern Dtcksonta antarctua Is common in damp areas, together 
with Polyttlchum aculeate m. and such heibs as HteUana flaictda and Veronica 
talycxna The herb stratum Is dense and continuous Poa taeapttota is perhaps 
slightly more abundant than lA>mandra longtfolta over most of the area The 
bracken fern Ptendtum aquilutum is fairly widely distributed, but does not form 
dense stands here The only small tiee is Banktia intrgrxfolia, which is wide 
spread and fairly abundant 

Tall shrubs such as occur in the lower forests are absent, and their place 
is taken by a shrub stiatum 5 to 8 feet high couipnsing species which do not 
occur at lower altitudes, such as Qaulthena appxna Dnrny » purpuratcena, and 
Oleana spp, which in places form dense thitketB A carta melanoxylon, Ttcghemo 
panax sambucxfolws and Ijomatxa arborau rts are also pait of this layer The 
species of this stratum aie nuiked oft veiy distinctly from those of the low-sinub 
stratum by theii laigei si*e and larger leaves The lowshiub communities are 
rather mote common and bettei developed than in the lowti foicsts, forming mixed 
or pure communities of laigp extent The component species aie small, woody 
perennials with stiff, small leaves, and larely exceed 2 feet in height Ltutopogon 
Uookeri and Omphaiomnxa acrrba are amongst the moat lmpoitant 

(< ) The Vegetation of the Plateau 

1 The Eucalypt forest 

The plateau region at an altitude of 4 600 to 6 000 feet is exposed to consider¬ 
able wind action, and is the only aiea in this region wheie snow lies foi more 
than a few days at a time At 4,600 feet the E fastigata forest gives place to the 
typical forest of the Bariington Tops Plateau, in which E puna flora is the 
dominant species On northerly, fairly shelteied Blopes this Bpeciea may attain a 
height of 80 feet and a diameter of 2 feet (Pi 11, fig 16) It becomes smallei with 
increasing exposure, and at 5,000 feet larely exceeds 40 feet in height (PI 11, 
llg 16) It Is commonly lathei gnarled and twisted Possibly owing to the action 
of wind and snow and also to the rather bilttle nature of the branches, fallen trees 
and broken limbs aie a conspicuous feature of this forest community (PI 11, figs 14, 
16, 17), and ate the more striking because of their absence or isiity in the lowei 
forests 

The canopy is nearly continuous but very thin, and a considerable amount of 
light reaches the ground stratum Eucalyptus stcllulata, the only other tree occur- 
ring in this forest, is not a prominent species It is most commonly found near 
water, and forms a community along creek banks and swamp margins 

The species found In this forest are shown In Table 1, column 6 The shrub 
strata reach their best development on the eastern and northern slopes of the hills 
There are two strata, similar to those of the R fastlgata forest The tail-shrub 
stratum includes such species as Acorn dealbata, A Uluniet Roatnat, 
A melanoxylon, Hakea mxcrocarpa, Penoonxa oxycoccoidet, Dnmyt lanceolata 
D purpuratcena, Lomatta arborescent, Hovea longifolxa and Oleana spp Some of 
these species, such as OauUheria appresto, Dnmyt purpuratcens and Olearto spp, 
appear to be relatively restricted to the south-eastern part of the plateau 

The small-shrub stratum includes small, upright, woody perennials such as 
Leucopogon Sooken, Ptmelea Unifoha and Comesperma sylvettre, and a number of 
woody, prostrate or decumbent perennials such as Pultenaea fatdculata, 
Leucopogon coUinut, Pertoonia oxycoccoidet and Boitiaea neo-anglusa. The 
prostrate habit is most marked on wind swept, exposed hillsides or bill tops On 
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sheltered slopes the same species may mow to the site of small bushes 2 to 8 feet 
in height 

the ground floia is veiy dense and consists ptedominantly of Poa tatspitosa 
which foims a thick continuous caipet thioughout the whole foiest (PI 11 flg 16) 
A numbei of heibactous puennial and annual species and geophytic oichids ate 
present betwitn the clumps of Poa the most important being (and lha sinulata 
Ranunculus lappatcus lotus (omuulatus stlcranthui bxflotus Pi asophyllttm spp 
Lomandra Ion gif oh i lixanrlta < tiula and Ptmdium a / nlinrnn OI / tnc 
ilandestmu Hot (a hitu ipht/lla S minx australis and Kubu s pantfoltut ire 
trailing woody oi semi woody peiennlils mostly foimmg tangled masses on the 
ground stiatum but laiely mending to the height of 2 to 8 feet ovei woody 
shrubs 

A considerable pait of tie plateau Is comjosed ot gianodiontic lock and the 
remaindei of basalt The foust here destubed Is that developed on the basaltic 
part and a detailed ex munition of the gianitlc pait has not been made As fur 
as could be seen howevei In piellmlnuy suiveys th< foiest is slightly mort op«n 
and the development of the shtub stuti is not quite so pionounced on the soils 
derived from the gi mite The giound floia is si a cely less luxuilant and appears 
to have a simllai composition 

2 The swamps at the head wateis of the Bunngton Rivet 

As pievlously descubed (Fiasii and \l<keiy 1937) tin Birilngton Tops 
Plateau consists ot lounded hills up to 200 feet high coveied by I utalyptus 
pauct flora toiost The southern put of the llateau Is diained by a bystem of small 
peimanently tunning stiearns which conveige to foim the uppei Burlington River 
In the flitter places these streams au botdutd by sw imi s vniying in slxe fiom a 
few squaie yaids to a hundicd ictcs oi moii (PI m tigs 21 22 23) I he Ingest 
swamps occui ilong the mam stieam They aie not all at the same level The 
successive swamps along the unci Barrington Rtvcr are piogresslvely lower 
while those of the tributaiy stuams miy be at a much highei level than those 
of the main stieam The actual depth of the swamps does not appeal to be moie 
than 10 feet In any case and is sometimes not mote than 1 to 2 feet In the case 
of the restricted aieas of swumps flinging the smillci stieams 

After leaving the swamps the Bamngton Rivei plunges into a deep and 
inaccessible gorge dissecting the plateau edge on the eastern edge Consequently 
there has been a slow cutting back and deepening of the nvci bed progiessivcly 
from the top of the goigc ilong the plateau foi seveial miles This has lebulted 
in the partial oi complete drainage of much land which appeals to have been at 
one time occupied by typical swamp Entienchment Is very slow and in this 
partly dissected region the ilvei has deep still pools alternating with short 
stretches of rapids (PI ll flg 18 PI ill flg 19) 

A distinct and very dense rivei bank flora composed of shrubs up to 10 feet 
high occupies the steep sides of the upper gotge below the level of the swamps 
The following species are common Baeckea Qunniana var latlfolia l eptosprrmum 
myrtifolium Callistemon pallxdus Prostanthcra lasxanthos Oxylobium ellxptxcum 
var alpinum Olearxa rhtyaophyUa Pheballum squamulosum and some IHcksonia 
antarctxca This gives way fuithei down the goige to beech forest parttculaily rich 
In tree-ferns (Dxcksonxo a mart tit a) A piomlnent feature of this phase of the 
river bank flora Is the presence of laige and numeious plants of a stocky tree-fern 
To&ea barbara This does not occur in any other part of the beech forest or sub 
tropical rain forest and In this area Is restricted to siliceous soil 
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Undrained swamp* occur atound the actual headwaters of the Bauington 
Klvei (PI ill, fig 21) Here the water table Is permanently high, much of the 
vegetation being Just above the water level (PI ill, flg 23) The main constituent 
of the swamps is the moss Sphagnum, which forms compact hummocks in places 
protruding above the water level These support a large vailety of geophytlc and 
hemlcryptophytic plants which flourish in the swamp only In these slightly driei 
areas, such as Lagenophora Bxllardxeri, Pratophyllum spp, Atperula conferta. 
Microtit spp , Ranunculus lappaceus, Euphrasia Brou tm var , Utncularia dxchotoma, 
Bcaevula Hooken, Deyeuxta bicvxglumxs, Cardamxnt hirsuta vai tenuxfolta 
and Plantago spp In the partly submet ged areas between these hummocks Carex 
c cmua var loboltpxs and Sarpus Broicnix form a continuous stratum, with 
scattered communities of Restxo australis, Juntas falcatus, J pallxdxts Claytonxa 
australasica, Kuphtasxa Broxcnix var, and Utncularia dxchotoma Carex Broxonix 
is especially common along the margins of the streams Mynophyllum pcduncu 
latum Is common in the smaller, shallow creeks, where it often foims with 
Sphagnum compact, cushion like masses at the level of the tunning watei 

A definite border community, compiling small, woody shtubs and a nurabei 
of herbs, occupies the edges of the swamps and any elevated, diy parts within 
them (PI ill, flg 21) Aiound small swamps the boidei may not exceed a foot 
oi so in width The constituent species are Poa iae.\pitnsa Epacris spp, Hypolaena 
latcrxftoia, Oreomyrrhit andxcola, Ajuga australis Engeron pappocht omul, 
Scleranthus biflorus, Villeyo montana, Scaevola Hoohin and Plantago spp The 
moss Polytnchum australe frequently foims a definite community behind the bordei 
herbs and shiubs In some cases, especially around veiy laige swamps, the bordei 
community may be 30 to 40 yards wide, consisting predominantly of Hypolatna 
with scatteied plants of Epacris spp (PI iii flg 21) 

8 The ci eek edge communities 

Some of the species found in the swamp edge also foim communities along 
the banks or the slightly swampy creeks which drain the upper parts of the hills 
(PI ill, flg 19) Here they become taller and moie lobust than aiound the 
margins of the swamps This Is probably largely due to the greater degiee of 
shelter leceived by them 

A number of species are present in the creek-bank flora which are not usually 
found bordering the swamps These are Bxllardiera longiflora, Leptoipermum 
myrtxfolxum, Prostanthera lasianthos, Oleana chrysophylla, Baeckea Ownnxana vai 
latifolxa, Coprosma spp and Epacris mxcrophylla var rhombifolia These 
communities tarely extend mote than 3 to 6 feet on either side of the creek, and 
have a maximum height of 8 to 7 feet They grade into a second type of creek- 
bank flora which appears to require more shelter This is found only along fairly 
large, non-swampy creeks well entrenched between shelteiing bills, and enclosed 
on either side by Eucalypt forest (PI 11, flg 17) This community reaches a 
maximum height of about 30 feet It is of mixed origin, in part consisting of 
elements from the beech forest, and in part of true alpine species not found in the 
main beech forest It has been described briefly in a previous paper (Fraser and 
Vickery, 1938) 

The species occurring here are Nothofagus Mootei, Prostanthera lasionthos, 
Elaeocarpus holopetalut, Atherosperma moschatum, Ltbertia pulchella, Uncinia 
riparia, Hierochloa redolent and Polystichum aculeatum On the plateau this 
community is never very dense As the main beech forest is approached it becomes 
more and more like it in composition and structure, and finally the plateau species. 
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notably Prostanthna lasianthos disappeai entiiely 01 aie found only as boidei 
< ommunltles 

4 The giassland community 

Though the foiest e\tends to the margins of the latger, non swampy stieams 
dialnlng the hills, It docs not extend down to the edges of the Bwamps but ceases 
abiuptly at a veitlcal level of about 20 to 30 feet above them (PI 111, ftgB 21 
22, 23) The tree level Is lelatlvely higher above the latger swamps than above 
the smallet ones (cf PI ill figs 21 and 23) Thus an aua of giassland of 
varying width boideis all the swamps 

The giassland Is composed of species which foim the low shiub and heib strata 
In the forest but not In the sime piopoitlons (fot comparison Bee Table 1 columns 

5 and 6) The giassland is moie compact and lower in habit than the giound 
stiatum in the foiest The pilnclpal and dominant spccieB Poa caespitosa forms 
a continuous covei (PI 111 tig 20) In this occui isolated individuals, clumps or 
societies of othei species The species piesent are shown In Table 1, column 5 A 
few species are apparently lestilcted to the giassland Of these Exocar pun nana 
is the most noteworthy 

The habit of these spec us is chiefly very low only a few exceed one foot In 
height The community includes small, piostiate lieibs Buch as Belt ranthus 
btflorus and Scan ola Hooknt rosette heibs surh as Ranunculus lappaccus and 
Plantago spp, and small woody peiennials such as Exocarpus nana Pultmaea 
fasctculata Pimrlta hnifoha and Comnpcrma sylccstre 

6 Change of swamp to giassland and grassland to foiest 

The flist stages in swamp leclimation aie shown In those swamps along the 
couise of the met Just below the undiained swamps In the main swamps the 
watei level of the dialnlng stieam is as high as the water level In the swamp 
(PI ill, flg 23) The Hist sign of leclimation is the entrenchment of the stream 
and the consequent diaining of the uppei levels of the swamp (PI 111, flg 24) 
As a result of this action the Sphiumum dies out peisvstlng in the d&mpei depres 
slons till a lelatively late stage Hypolatna latuxflora, Epacrts spp and Poa 
caespttosa become established ovei the greatei pait of the reclaimed area, but 
L trlculai to dichotuma (laytoma auitralasl'u Rut to austiahs and the sedges 
disappeai A Tew species which may have been present In the hlghei places 
before draining commenced persist throughout the process, e g, Bcacvola Hookers, 
Geranium pilosum and Ranunculus lappaceus 

When the ilver Is more entienched, to a depth of about 3 to 4 feet, Hypolaena 
lateriflora and Epacrts Bpp disappeai Poa caespttosa becomes dominant, and the 
grassland species, eg, Pimtlta lintfolia, Comesperma sylvestre, Hakea microcarpa 
and Candollea serrulata make theli appearance Eucalyptus stellulata becomes 
established along the banks of the stieams (PI ill, flgs 25, 26) 

Drained swamps passing to forest can be seen as wide, flat plains on the side 
of the river (PI 111, flg 26) At this stage the rivei Is entrenched about 10 to 12 
feet, and Eucalyptus pauctflota seedlings aie becoming established on these grassy 
flats 

6 River flora 

In the paits of the river draining the upper swamps, the flow of water is fairly 
swift, and Myriophyllum pedunculatum 1s the only aquatic Anglosperm species 
Further down where the stream Is slightly entrenched (PI 111, flg 26), large. 
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relatively still pools occur, and in these Potamogeton tritarinatus and Ranunculus 
nvularis are also present. 

7. The flora of the western part of the plateau 

The Barrington Tops Plateau falls away rapidly on Its western side, where It 
Is drained by the uppei Hunter River and Its tributaries (PI. xlv, fig. 3, in Fraser 
and Vickery, 1937) The lalnfall on these western slopes is less than that of the 
eastern, southern and north-eastern slopes, and the evaporation rate is high, as the 
slopes are exposed to the full action of the westerly winds This country has been 
extensively cleared for grasing. 

The tree association is different ftom that found on the othet slopes of the 
plateau, and la definitely related to that found on the central-western parts of the 
Main Dividing Range Because of the amount of dealing which has taken place, 
it Is not possible to determine exactly the nature of the original vegetation 

The following species of Eucalyptus occur. E sideroxylon, E crebra, E. 
melanophloia, E mclHodora, E. laevoplnca and E Stuartiana. The association 
appears to have been of the open forest or woodland type, with strong development 
of grasses, such as Anstida spp, Dtchanthium senceum, Bothriochloa dciipiens, 
Danthonta Bpp. and EragiosUs spp Poa caespitom Is absent. Casuanna Cunning- 
hamiana occurs along river banks, and Angophora subvrlutina on river flats. 

The Eucalyptus pauciflora forest persists to the edge of the plateau, with a 
characteristic undergrowth of Pm caespitosa. Aiacta dcnlbata is the most common 
shrub, which seemB to indicate a great degree of disturbance by Are. 

(/) Regeneration In the Eucalypt Forest 

The Eucalypt forests are, except for the lowest associations, uncleared and 
relatively undlstuibed, except for occasional fires which destroy the undergrowth. 
The woody species quickly regenerate Large stands of Acacia mollissuna result 
in the lower foiest, and of A dealbata In the plateau forest Eucalyptus saplings 
are not common in the forest between 1,800 and 4,800 feet, but are locally abundant 
below 1,800 feet in parts of the E xaligna forest, where trees have been felled. 

In the Eucalyptus paui iflora forest, chiefly above 4,800 feet, where the canopy 
is light, Eucalyptus seedlings are quite common This forest is subject to occasional 
burns and slight gracing by cattle These do not seem to have had a modifying 
Influence on the vegetation as a whole, but the burning may be partly responsible 
for the large numbers of Eucalyptus seedlings. 

Except for occasional plants of Erechtites arguta and Taraxacum officinale, and 
in the upper forests Picris htcraciotdcs, no plants not native to the area have 
become established in the main part of the forest The plateau forest and the 
swamps, being subjected to grasing, have a few aliens established, of which the 
most Important are Tnfolium repens and Bonrbus olrraceus. 

Conclusions 

(a) The Eucalypt Forest Associations. 

With the possible exception ot the association of the western slopes of the 
plateau, the various types of Eucalypt forest here described all belong to the one 
formation, as all have a similar structure and appearance, though varying in height 
and density. The Eucalyptus pauciflora forest is the most open, and In places 
on some granite hillsides approaches in structure the open forest or woodland type. 

Owing to the vertical sequence of species, each type of Eucalyptus forms a 
nearly pure consociation over most of its range In the area studied. An attempt 
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hu been made to gioup them Into association* compatible with associations 
elsewhere Owing to the broken nature of the topography of the east coast and 
highlands of New South Wales and the variety of climatological and soil habitats, 
the associations are often fragmentary In theli occurrence It is unlikely that a 
complete understanding of the associations and the principles underlying their 
distribution will be reached until ecological surveys of many more areas are 
available The associations tentatively tecognlxed In this area are Interpreted as 
being local expressions of widely occurring associations Elsewhere they rarely 
occur In veitical sequence In adjoining areas, as they do here and there are 
considerable differences In detail especially in the ground and shrub strata This 
Is probably due to the Interaction of the associations and invasion from one to 
anothei, but may also be due In pait to the fact that the Williams River foiests aie 
developed under very favourable soil and water conditions which stimulate the 
development of a luxuriant ground flora 

Five main associations have been recognized in this area 

1— Eucalyptus paunflota and E sttllulata form a natural association on the 
plateau and aie widespread in the colder paita of the dividing lange from the 
New England Tableland to Vlctona Pan lueipitosa which is the chief element 
of the giound flora, extmds thioughnut the range of the association as a sub 
dominant This type of association is heie classed as forest but In many parts 
of New South Wales It approaches the sivannah woodland in stiucture 

2— Eucalyptus uminalis and E obhqua occur here mixed over a consideiable area 
though to a ceituln extent they occupy a different height range They are inter 
pieted as forming pait of a large and wldespiead h vxmxnalis-E obllqua 
association characteristic of fairly well watered soils in cool localities fiom 
Tasmania, South Australia and Victoria at low elevations, and at increasingly 
high elevations on the New South Wales Dividing Range to as far north as 
Dorrlgo Both species occui throughout the wholo range of the association In 
other localities associated Eucalypts aie E lubxda E dives and E Hlakelyi towards 
the drier parts of Its range, and E radiota and & fastxgata towards the colder 
paits of its range 

E fastigata which In the aiea undei investigation forms an almost pure 
consociation, ib characteristic of well wateied soiIb at high elevations on the 
southern and central highlands of New South Wales It is frequently associated 
with E viminalls, E oblxqua and E Dalrymplcana and may perhaps host be 
regarded as a consociation within the £ vinunalis £ obltgsa association, occurring 
only In cool localities which receive a well distributed rainfall 

3 -Eucalyptus acmenxotdes, £ Wxlkxrxsomatxa and £ punctata are part of an 
association of which E acmenioxdes, E punctata and £ cornea are dominants 
occurring on fairly heavy, moderately moist soils on the not th coast of New South 
Wales It is essentially an association of warm climates, and la present here In a 
depauperated foim To the noith £ propinqua takes the place of E punctata, and 
E cornea also occurs E punctata extends southwards, where it occurs on fairly 
well watered and well drained sandy soils, on the margins of other associations 

E campanulata may best be considered as forming part of this association, 
occurring along the upper limits of Its range It occurs at comparable positions 
at Oomboyne, the upper Hastings River, and other parts of the northern tablelands 

4 —Eucalyptus salxgna and Byncarpxa laurifolia are the dominant species of a vary 
well marked association restricted to deep, rich soils In well watered areas, 
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especially on the northern parts of the coast E grand ** E microcorya 
B panlculata and A pt lularis also form part of this association In other localities 
d —Eucalyptus hemiphloia and B tereticomti form extensive associations on clay 
and sandy soil In the driei parts of the coast F maculata Is often associated 
with these species 

Oasuartna Cunntnghamiana forms i river bank community and Angophot a 
subveluttna and Eucalyptus amplifolia river flat communities occurring widely 
throughout the forest associations of the coast and highlands 
(6) Extent of the Associations 

The distribution and extent of the various associations in the Bucalypt foi eat 
formation are governed by the Individual requirements of the dominant species 
The main factors governing distribution here are altitude and thereto:e 
temperature and soil moisture Fach species has a different optimum temperature 
and soil moisture requirement The area offers a number of types of environment 
the plateau being cold the upper Blopea cool and the lower slopes both warmer 
and drier than the upper Since In this area good soil moisture conditions prevail 
except on the slopes below 2 000 feet temperature appeals to be the main 
controlling Influence with soil moisture conditions second in Importance This Is 
evident from the vertical sequence of the forest above that level 

The boundary between the Eucalyptus salxgna and the E campanulati forest 
Is probably condith ned by soil moisture lathei than by temperature as F siligni 
occurs spoiadlcally in the better watered parts of the slopes upwards to the lower 
edges of the E obliqua sone It appears probable that the upward extent of the 
E campanulata and E saligna forests Is limited by frost for within their canopies 
frost does not form at ground level Within the A acmentoides-E punctata 
association distribution is conditioned by aspect I e exposure to evaporation 
with its consequent effect on soil moisture and transpiration This Is very easily 
seen as the spurs and hollows provide a numbei of habitats in close proximity and 
the change from one type of community to another such as a community of 
Fucalyptus acmenioides with Casuanna torulusa on a northeastern slope to a 
community of B campanulata and E punctata on the crest of a spui oi a western 
slope Is very evident 

The only soil type is clay loam below 2 000 feet derived from mudstone and 
alluvium and above 2 000 feet from basalt On the northern part of the plateau 
outside the area considered In detail in this paper the soil Is a sandy loam 
derived from grano dlorlte None of the species of Eucalyptus here mentioned are 
restricted to basaltic soils but many other species which occur elsewhere In 
association with them are not found on this soil type Thus while temperature 
and rainfall are the main factors controlling the distribution of the associations 
soil type may exert a considerable Influence on the distribution of the species 
within It The limited variety of soil types found In this area may therefore 
account for the fragmentary nature of the associations 

(c) Distribution of Shrubs and Ground Flora 

As far as the dominant Eucalyptus species are concerned the associations are 
fairly well defined This does not apply equally to the undergrowth as can be 
seen from a consideration of Table 1 

There appear to be two main types of undergrowth (a) characteristic of low 
altitudes and O) characteristic of the sub-alplne forests The floras of the inter 
venlng associations are mixtures In various proportions of these together with a 
very few additional localised species It can be seen at once that a fair proportion 
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aie limited In upward extent by cold temperature, 1 e , by approximately the lowest 
limit of the formation of snow A considerable number, however, range from 
plateau to valley floor With the exception of Poa cacspitosa and Lomandra 
longtfolia, these are species of minor Importance 

It can be seen that a greater number of species Is restricted to the higher 
altitudes than to the lower, and that there is a greater total number of species 
occurring at the higher levels than at the lower This Is probably due to the 
greater amount of light and moisture available In the upper forests The greatest 
development of shrubs in the lowei forest takes place In areas of greatest moisture 
and shade The species aie quite distinct from those of the upper forest and are 
much more mesophytic 

The species restricted to the higher altitudes here are for the most part 
lestilcted to high altitudes elsewhere In the State but a few, such as 
Sphaerolobxum vimineum, Landollea serrulate, Lotus corniculatus and Ptmelea 
Itnifolta, are commonly found at low levels along parts of the coast 

(d) Swamps 

The swamps of the Barrington Tops Plateau tie similar In many lespects 
to tboBe occurring on the Kosciusko Plateau in the extieme southern pait of the 
State, but they lack the dlveisity of species charactenstic of these more alpine 
regions The bog moss Sphagnum, is the main constituent of the wettest parts In 
both localities A similar ecotone or margin community is formed by Uypolaena 
lateriflora and Poa caesjntosa with Uypolaena extending fuithei Into the swamps 
than Poa Such species as Oreomyrrhts anduola Euphrasia Brounu vat Rest to 
australis and the moss Polytrichum commune occur in both areas in this type of 
habitat Epacna net pylllfoha and Epacna paludosa which are important members 
of the maigln community at Kosciusko, are replaced on the Bairlngton Tops 
Plateau by Epacna breviflora and Epacna mitrophylla vai rhombifolia, and 
Plantago stellar is and P Brownii are replaced by P paluatria A number of 
margin and swamp species present on the Bairlngton Tops do not occur at 
Kosciusko 


(t) Spocies Common to Swamp and Koiest 
Tho species found both In the swamps and In the foiests of the Barrington 
fops Plateau aie shown m Table 2 Some of these, such as Deyeuma 
bteviglumia, Oardamtne hirauta var tenuifolia, Bcacvola Hookeri, Asperula conferta 
and Praaophyllum spy have the same appearance In both habitats A number, 
however, are slightly modified Halorrhagia micrantha, Uydrocotyle hirta, Ajuga 
auatralia, Ranunculus lappaceus Viola hederacea and Lagenophora Billardteri are 
dwarfed, with smaller leaves and flowers, when glowing In the swamp Epilobium 
glabellum on the other hand produces larger flowers and bus a more vigorous 
growth form In the swamp than In the forest 

The absence of Eucalyptus pauciflora from the region Immediately surrounding 
the swamps Is probably due to the waterlogging of the soil Tnls conclusion was 
also reached by McLuckle and Pettie (1927) In connection with the swamps at 
Kosciusko E atellulata appears to be capable <ot growing under conditions of 
greater soil moisture than E pauciflora, as It Is common along the margins of 
sti earns and parts of the swamps 

(/) Plorlstlc Relationships 
1 The lower Eucalypt forest 

The shrubs and herbs of the lower Eucalypt forest are for the most part 
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widely distributed elsewhere Except toi a lew cosmopolitan species they form 
together with the Bpecles ot Eucalyptus a part ol the Australian Flora (Malden 
1914) The distribution ol a tew species Is however ol special Interest 

Acacta data occurs sparingly around the rain forest margins at 2 000 test and 
below This Is the most northerly occurrence ot this species which elsewhere 
appears to be restricted to cool moist sandy soils trom Gosford south to 
Illawatia and Is specially common on the Blue Mountains 

The distribution of Bank it a integrifoha is particularly Interesting This 
species occurs commonly along the coast of New South Wales in positions close to 
the salt water and reappears again In the Fvcalyptm vtminalix association at 
elevations of 3 000 feet and above on the northern tablolands 

Arai ta dealbata and A mrlanoxylon aie both southern species reaching theli 
best development in Tasmania where they attain the dimensions of trees of 50 feet 
and 100 feet respectively A dealbata is characteristic of cold localities of moderate 
to good lainfall in light forest associations The distribution ot A mrlanorylon 
appeals to be limited moie by rainfall than by temperatuie though it Is best 
developed in cold localities It is restricted to areas of fanly high rainfall In the 
Williams River dlstuct It is most abundant in the upper forests At 4 600 to 6 000 
feet it forms a shrub 6 to 8 feet high and at 3 500 to 4 000 feet a small tree up 
to 25 feet It is also present occasionally In the lowei subtiopical rainforest 
where it attains a height of 40 to 50 feet Its absence fiom the Fucalyptus 
campanulatar-f acmenmdet forest must be attributed to the gieater degree of 
dryness f btaining thoie 

Tl ghemopanax sambucifolius R ipanea ariabilis Celantrus Cunntnghamti 
and / cynla oblonglfolia are found In shady moist areas thioughout the coastal 
foiests They are especially well developed along creeks I ie ghemopanax 
sambULXjohus which 1 b piesent sparingly m light places in the lowei subtiopical 
rainforest and extends to 4 500 feet has the greatest isnge 

Leptoepermum flave$cen\ is one of the mest common tea trees along cieek 
banks on the shale and good sandstone soils of the central coast dlstilct In this 
area It occurs only in a rest! Icted l ange at 4 500 feet 

l omatia arboretieni has the same distribution and form lu this locality as has 
Acacia melanaxylon In the sub tropic al and sub antarctic rain forests it attains 
the dimensions of a tiee but at higher altitudes where on account of the greater 
rainfall it is also present in the Eucalypt forest it is a shrub 6 to 8 feet high 
This species is restricted to comparable areas on the northern tablelands such 
as at Barrington Tops the Williams River Comboyne and Doirigo but it is rather 
closely allied to L longlfoha a river bank species extending to Victoria and best 
developed in the fern gullies there 
2 The sub-alpine forest and swamps 

The Australian Alps in the sc uthern part ot the State support a flora which 
may be termed sub-alpine to alpine at 5 000 to 7 000 feet The tree line there 
stands at about 8 500 feet being lower on the western side The Barrington Tops 
Plateau reaches an altitude of only 5 000 feet and does not support a truly alpine 
flora of the same extent and purity nor does a tree line occur the forest extending 
to the highest parts of the plateku 

There appears to be in the herb and shiub communities of the plateau au 
admixture of three more or less distinct floral assemblages (a) sub-alpine 
(6) montane and (c) coastal The distribution of the sub-alpme and montane 
species is shown in Table 3 The sub-alpine species occurring on the plateau are 
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lound exclusively on high mountain areas on the mainland or in Tasmania and 
in many cases Barrington Tops is the most northerly recorded locality (see Fraser 
and Vickery 1937a) Important species are /uncut fair at us hcaei ola Hookeri 
(.laytonxa axiatialasua fxocarpus nana Bxllardxera longxflara Restto australis 
Lycopodium clavatum vir fasttgatum Gent Lana dxemensts Patersonxa glauca 
Hakea miirotarpa Baeckea Gunntana var latxfolxa Athttospeima moschatum and 
Coptosma spp Some ot these are present also on the mountains of the central 
part of the coast but a number are recorded only at Kosciusko and Barrington 
Tops about 300 miles apart In a direct line 

The montane species are found on the New England Tableland or Blue 
Mountains and have no special southern or alpine affinities They Include Bossiaea 
neoanglica Persoonxa oxycorcoldes and Comesperma sylvestie 

The third element in the plateau flora includes Lotus cornUulatut Pimelea 
Unxfolia Sfihaerolobtum iHmineum Candollea serrulate and Hoxea hetet ophylla 
These species do not occur at lower levels In the Williams River district but are 
found In areas of suitable soil moisture along the coaBt lhelr presence on the 
pltteau and absence from the lower forests may be due to the gi eater amount of 
water and greater degree of light on the plateau 

A feature of the vegetation of the plateau is the relatively large number of 
endemic species or varieties Drtmys purpurascens Plantago palustris Dxuris 
tenosa (Rupp 1937) Prasophyllum Rogers u and possibly the forms of Gentiana 
Hemensis and A cat to Lluntes Rossiac ate ustilcted to tills district 

The plateau Is relatively isolated being eonnected by lower mountains to the 
main range which is Itself lower than the plateau and is surrounded on all other 
sides by low ground The eroding action of the Hunter and Manning Rivers must 
have caused Its Isolation relatively soon after the conclusion of the uplift which 
was responsible foi the formation of the main dividing range The plateau is 
higher than any other large land mass north of the Koseiusko Plateau The nearest 
area of similar type Is the Ebor district in the New Fngland Tableland which It 
resembles in certain respects Its altitude and high lalnfall therefore seem to 
have permitted the survival of many species which are now gone from the 
Intervening localities 

Genaral Discussion 

Florlstic Relationships of the Fo motions 
Malden (1914) Herbert (1935) and others have pointed out that there are 
three main elements contributing to the formation of the flora of Australia as 
a whole (a) Indo Malayan (6) Antarctic and (r) Australian The IndoMalayan 
species are allied to species occurring in the rainforests of the Malayan 
Archipelago and are regarded as having invaded Australli during the early 
Tertiary period along the east coast The extent of the invasion has varied 
throughout subsequent geological history with changing climatic and physiographic 
conditions Since Australia has been sepaiated from the sourc« of this flora since 
early Pleistocene times the actual species and genera though obviously related 
to the tropical families are mostly endemic to Austialia Relatively few species 
are common to Australia and the Malay Archipelago (Met rill 1923) 

While most of the Indo Malayan species are found only as members of the 
rainforests of the coast a number have become adapted to the more rigorous 
conditions of the drier Eucalypt forests Examples of these are t Undersia maculosa 
in New South Wales and southern Queensland Atalaya hemiglauca in western 
New South Wales and Alphitonia excelsa Ficus rubiginosa and klectryon 
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lubdcntotu* on the western slopes of northern New South Wales Others, which 
are perhaps intermediate In requirements between the rainforest and Eucalypt 
forest representatives of the Indo-Malayan flora, reach their best development in 
the more sunny, marginal parts of rain forests others again are restricted to 
river banks 

The Australian Flora Is supposed by Andrews (1918, 1914, 1916) to have 
arisen in Western Australia in the early Tertiary, such families as the 
Bpacrldaceae, Proteaceae, sections of the Myrtaceae Rutaceae and Leguminosae 
being best represented Andtews postulates that this flora came to occupy the 
western and the poorer, drier soils of the eastern part of Australia, while the 
rain forest of Indo Malayan species occupied the better eastern soils 

Within the eastern part of the Australian flora a certain degree of 
specialisation has taken place, a number of species being restricted to such 
habitats as alpine desoit river bank, etc As Herbert (1936) has pointed out, 
the lainfoiests have been augmented by additions fiom the Austiallan floia 
which have become adapted to life under rain foreBt conditions and do not now 
occur elsewhere Intermediate in requirements between these and the species of 
the open forests are certain species which are restricted to localities of good soil 
snd rainfall They are most common along sheltered water courses and form 
what Pidgeon (1938) has called the ‘gully flora phase of the Eucalypt forest 
formation The gully flora is best developed in the southern parts of the State In 
localities which are either too cool or too restricted for the development of typical 
rain forest As can be expected, there is often a considerable admixture with rain 
forest types especially those characteristic of the margin communities In the 
Williams River rain forest a number of species are present which are probably 
representatives of the gully flora These are Acacia melanoxylon, Lomafia 
arborctctns, Pittosporum Bpp, Triitania laurina 7 conferta and 7 rochocarpa 
Uturlna It is often not, possible to decide, on the evidence bo far available, from 
what system a species may have originated, e g Callicoma serratifoUa and 
Ceratopetalwm apetalun, which are common constituents of the gully flora and 
rain forest margin communities and in places extend into the rain forest 

The sub-tropical rainforest mat gin community Is a definite ecological unit, 
but the component species are of dlvuse origin It has a close relationship with 
the gully flora, which may perhaps be regarded as Its southern expression Margin 
communities are found bordering rain forests throughout the coastal districts, and 
increase lu vartety of species to the north 

A similar relationship to that shown to the sub tropical rain forest by the 
margin community, is shown to the beech forest by a community comprising 
Prottanthera kuianthos, Leptoipcrmum flavcMociu, Hcdycarya anguttifolia, 
TiooAocarpo Ioanna, and the tree fern Dicksonxa antarctica 

Ecological Relationship* of the Formation* 

So long as a species fits into the general structure of a formation without 
disturbing the balance between the different life- forms, it can be considered 
ecologically to form part of the formation, whatever its geographical associations 
may be If, however, a species occurs in inch numbers as to alter the appearance 
and destroy the typical structure of the formation, it is desirable to consider the 
resultant as a mixed formation An example of the latter may be seen in the lower 
Chiehestei rain-forest, where THstania conferta and Eucalyptus Maligna form a 
type of mixed, open rain forest with some true Indo-Malayan species 
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A complete range of foreat types between true lain forest and Eucalypt foiest 
could be found In parts of southern Queensland and northern New South Wales 
communities occur which appear to be more or less stable and transitional between 
the two forest types In the southern and central pai ta of New South Wales the 
rainforests become mixed with addition of margin and gully flora species At 
Mt Wilson (Brough McLuckie and Petrie 1924) for example the formation has 
the structuie of a subtropical rainforest and florlstlcally is a mixture of Indo 
Malayan Antarctic and Australian elements The presence of Alsophila australis 
and Dickionia antarctica throughout the Mt Wilson forest Indicates that the 
campy is less dense than that of the pure subtropical rainforests in which these 
species never occur but form communities around the margins 

Similarly m southern Queensland (Herbert 1936) the sub antarctic ralnfoitst 
Is so mixed with Indo Malayan species that the structure Is greatly modlfled 

Petile Jarrett and Patton (1929) and Patton (1934) have stated that the 
plant communities of the moist gullies of the Blacks Spur Region and eastern 
mountains of Victoria are related structurally and florlstlcally to the Indo Malayan 
rain forests The chief structural features of the tropical rain forest aie however 
almost completely lacking The canopy formed by the upper tree stiatum is 
according to Patton (1934) so broken and discontinuous that a second layer of 
tall shiubs has been able to form and it Is these which by produclug a continuous 
canopy are responsible for the ieduction of light to the stiata below This is quite 
unlike the structure of typical rain forest The li ine species whose presence 
Patton stresses are only three In number and of those Clematis anstata Is a 
margin or gully flora species Large 1 lanes such as Vitit spp and Palmeria 
scandcni are completely absent As Herbert (1936) has pointed out veiy few 
of the species are florlstlcally related to the Indo Malayan flora the affinities of 
moat lying with the Antarctic and Austrilian elements of the flora The presence 
of the tree ferns Alsophila austrtlii and Ouktonta antarctUa Indicates that this is 
a less dense community than the true rain foreat Patton has argued that because 
some of the component species show features which aie consldeied to be primitive 
and chaiacteristic of tropical countries such as woodiness of the Composltae and 
large else of the Gramineae their presence confirms the tropical affinities of the 
community The florlstlc relationships seem doubtful In view of the complete 
absence of similar species from the rain forests of New South Wales and 
Queensland Even if florlstic relationships were stronger the structuie is such 
that an ecological relationship seems viry distant and slight Using the system 
of nomenclature followed in this paper the Victorian fern gully association would 
be Impure sub antarctic rainforest with strong admlxtuie with Eucalypt forest 
gully flora species and a very few species such as Tieghemopanax sambucifolius 
which may be of Indo Malayan origin 

Interrelations of the formations tn the Williams River District 

It can be seen that given uniform conditions the rain forest will advance 
over the Eucalypt forest forming Its own Interior climate as it advances and this 
is due to the inability of the Eucalypt forest species to grow under conditions of low 
light intensity 

As the advance la relatively slow and the presence of only a few advance 
species will provide shelter for a second Invasion of perhaps leas hardy types it 
follows that aspect la of secondary importance in deciding the composition of the 
Anal foreat Thus though the advance up one slope may be fast and that up 
another very slow the final result will be a mature foreat of similar structure 
and probably composition 



EOOLOOY OF 1PPFR WIIII*iMB RIVFB AND BAHBINOTON TOPS DISTRICTS HI 


20 


The tub tropical raiu foiest Invade* the adjoining formations as a unit First 
tree seedlings and hardy epiphytes become established in the adjoining formation 
These grow and are supplemented providing a shade that causes the ground flora 
of the Invaded formation to become weakened Further shading results m the 
elimination of many of these species and the rain forest shrubs and herbs take 
their place Epiphytes and llanes follow and in time a mature forest of typical 
structure results The ti ees of the invaded formation persist for the length of their 
usual lifetime and then the species die out altogether unless like Eucalyptus 
sutiffna and Byncarpia laurifoha they are able to regenerate 

The history of the Williams River rain forest cannot of course be traced but 
it is evident that much of the gr mnd now covered by rain forest previously 
supported a Eucalypt forest fcrmatlon Fossil evidence from other parts of the 
State indicates that rain forests wei e at one time far more extensive than they 
ate at present (Brough McLuckle and Petiie 1924) It is suggested that after 
the orogenlc movements of the late Teitiary which appaiently were the cause of a 
retrogression of the 1 am forests by providing exposed land manses and alteration 
of precipitation the rain forests once more commenced to advance In some areas 
their progress was stopped after a while by soil nr rainfall conditions but in other 
places such as the Williams River district it appears that a steady advance has 
taken place ever since 

Life For v Bpectr i of thi F trmation* 

The differences between formations ait shiwn often veiy clearly by 
comparisons of life form spectra following the method of Raunkiaer (1934) 

Table 4 gives the life form spectra and Ptcridophyte quotient of the vailous 
associations of the Eucalypt forest foimotion the total Eucalypt foiest and the 
sub-alpine swamp* and also for compailson the subtropical and sub antarctic 
rainforests The spectra for the Eucalypt forest associations are all similar 
The most significant features are the importance of the geophytes mostly orchids 
especially in the sub alpine forests and the relatively few theiophytes The greater 
number of nanophytea in the plateau forest is indicative cf the greater amount 
of light reaching the lowet strata there In the lower forests chamaephytes are 
in excess of hemluyptophytes This relationship is reveised in the upper foiest 
which is to be expected because of the colder conditions obtaining there 

The spectium for the sab-troplcol rainforest brings out very strongly the 
importance of the phanerophytea and epiphytes and the ummpoitance of the 
chamaephytes and cryptophytes 

When considering the spectra of the sub-tropical and sub antarctic lain forests 
the most conspicuous feature is the high Pteridophyte quotient of the latter though 
the actual total number of species is veiy much fewei The absence or paucity 
of hemlcryptophytes geophytes and therophytes in both tain forests is a clear 
indication of the absence of dry conditions The greater percentage of 
chamaephytes in the sub-antarctic ram forest is a i efiectlon of the greatei amount 
of light reaching the ground there 

Allan (1937) has pointed out some of the weaknesses of a system devised with 
special reference to the climate of the cold temperate northern hemisphere His 
remarks on the difficulty of classification of and diverse nature of the hemlcrypto¬ 
phytes and chamaephytes of the New Zealand flora apply equally to the species 
of the Eucalypt forests here discussed especially those of the sub-alplne forest 
grassland and swamps The altitudinal distribution of woody chamaephytes Is 
similar to that found by Allan 
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When the Eucalypt forest spectrum Is compared with spectra of the flora of 
aild parts of Australia (Adamson and Osborn 1922) the meat sti iking differences 
ate seen in the chamaephyte and therophyte classes At Mt Lofty South Australia 
(Adamson and Osborn 1924) which has a putod of drought duiing the summer 
months there is a greatei propoi lion of hemicryptophytes and fewei cham lephytes 
than in the Williams River forests 

Gl KEBAL Si MX ART 

The aiei studied includes the uppei Williams and Allyn Rlvti valleys and 
adjacent langes and the southern part of the Banington Tops Plateau This 
plateau is an isolated elevated area of land of mature topogiaphy rising to an 
altitude of about 5 000 feet and lying at about latitude 32°S and longitude 
161 5°E It is connected to the muln dividing ranges by the Mount Royal Range 
< f which It Is the southern extensic n It is drained on its western and southern 
sides by the trlbutanes if the Huntei River and on the eastern and noith-eastern 
sides by the Kaiuah River and the tilbutaries of the Manning River The 
topography of the upper valleys draining the plateau Is very juvenile the country 
often being very rough 

From about 1 800 feet to the summit of the plateau thi underlying rock is 
basaltic with a large Intrusive mass of a dlontic natuie Below this level in 
the valleys and sides of the ridges Carboniferous limestones and mudstones 
outci op The soil appeal s to be of fairly good quality throughout the area studied 
and its water retaining capacity is high 

The annual rainfall received by the highland mass and the upper paits of the 
river valleys draining it is high (probably about 8 000 points pa ) The average 
annual rainfall decieases to the west south and east of the plateau region which 
is therefore suriounded by a drier zone 

Three plant formations ate present in the irea studied (1) subtropical tain 
forest (2) sub-antarctic lain forest cr beech foiest (3) Eucalypt forest 

The subtropical rain firest Is a tall dense forest composed laigcly of trees 
belonging to many genera and families The tree stratum is continuous and the 
most conspicuous while the shrub and herb strata aie relatively scanty Lianes 
and epiphytic ferns orchids mosses and lichens are < ommon The canopy is very 
dense and prevents ail but a small pri portion of the light from reaching the 
ground beneath The species present show affinities with the species of the flora of 
the islands of the Malayan Archipelago 

This forest type occurs In sheltered valleys In the upper parts of the livers 
draining the southern and eastern parts of the plate iu at an altitude of about 
1000 to d 000 feet At the hlghei altitude It gives place to the sub-antarctic 
rain forest 

The sub tropical rain forest is not homogeneous in compt sltlon and no species 
assumes any marked degree of dominance In one area certain species may be 
present in large numbers and in another these species may be absent and different 
species numerous This variation is dne in some particular cases to variations 
in the habitat for example communities of water loving species are found only 
in wet places in the forest Many other variations however are probably due to 
chance 

The density of the wtin forest varies from 1 9 to 916 trees more than SO feet 
high per 100 square feet and from 11 74 to 28 49 total trees and tall fbrube per 
100 square feet in the areas analysed The greatest density is found in the main 
valley and the least on the slopes at the side of the main valley 
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The sub-tropical rain forest is advancing over the Eucalypt forest except at 
high altitudes where its advance Is stopped by the low temperature This advance 
Is possible because the species found In the Hucalypt forest are light loving forms 
and the establishment of rain forest species and consequent formation of a dense 
canopy cause them to die out The rapidity of the advance depends on the position 
the most rapid advance taking place on sheltered moist slopes 

Special features characteristic of the sub-tropical rain forest such as Hanes 
epiphytes buttressing of tree trunks and leaf features are deacilbed 

Regeneration < f the sub tropical rain forest after partial destruction Is 
considered 

A comparison Is made with the sub tropical rain forests of some of the 
assoclatod river valleys The distribution of a number of speclea is described and 
it la concluded thit there has been an invasion of the area by rainforest species 
from the northeast 

The subtropical rainfoiest becomes less rich in species with Increasing 
altitude It ceases -it the altitude at wblch snow forms and Is tiplaced here by 
the sub antarctic tain forest The transition from subtropical to subantaictic 
lain forest Is described 

The sub antarctic lain forest Is a tree foimation dominated by the antarctic 
beech Nothofagui Hoorn The imopy is moderately dense and very thick Stiatl 
flcatlon Is less rn-irked In this forest and idatively few small trees and shiubs 
are present In wet aieas Polyttichum aculeatum. and the tree fern Mikionia 
antaritica aie common but they ire scaice in ireas of good diainago TIiIb 
formation occurs oil sheltered slopes and along creeks from 3 000 to 5 000 feet 

The density of the sub antarctic rain forest m about 2 4 trees and about 4 6 to 
7 6 total trees and shrubs pel 100 square feet Danes are few and anglospermic 
epiphytes are almost absent probibly becauso of the low tempeiatures Epiphytic 
mosses and lichens are abundant 

The sub-antarctlc rain forest Is advancing ovei the adjacent Eucalypt forest 
except at its lowest margin wheie it Is probably stopped by high temperature 

Certain species form definite margin communities round the sub-tioplcal and 
sub antarctic rainforests 

The Eucalypt forest formation surrounds the two rain forest formations 
occurring In areas of less shelter and moisture It comprises a tree stratum 
consisting of various species of Eucalyptus which form a more or less continuous 
but relatively tbln canopy a discontinuous small tree stratum a tall shrub stratum 
6 to 8 feet high a low-shrub stratum and a ground stratum The shrub stiata 
are usually discontinuous but may be continuous over some areas The ground 
stratum Is usually continuous 

Tbe Eucalypt foiest occupies the ridge tops and upper slopes from 1400 to 
6 000 feet and also the valley floor and slopes below 1 000 feet The largest trees 
are found adjacent to tbe sub-tropical rain forest in the valley floor and lower 
slopes at 1 000 to 1 500 feet The average tree-height decreases from more than 
150 feet on the valley floor to less than 40 feet on the more exposed paits of the 
platemn 

The composition of the forest varies with altitude The following association 
groupings have been made 

(1) Eucalyptus tcreticorms-E maculata-E hemiphloia association character 
title of the rather dry valley floor and slopes below 900 feet 

(8) An association characterised by E saligna and Byncarpia lauri folia which 
occurs on the lower slopes and valley floors In situations of good soil moisture 
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and shelter at 900 to 1 <00 feet Trees of this association also occur scattered 
throughout the subtioplcal rain foreBt 

(3) B punctata E acmcnioxdcs association with F tampanulala F Wtlktn 
toniana and Catuanna torulosa characteristic of the ridge tops and slopes from 
1 400 to 3 000 feet In the lower part of this association the Eucalyptus species 
occur together but towards its upper limit It Is represented by an almost pure 
forest of t campanulata 

(4) E obliqua F iimtnaUs association with E lasUgata characteristic of 
upper spuis and lldges fiom 3 000 to 4 500 feet F obliqua occupies the lower 
altitudes and E fastlgita forms in almost pure consociation it the hlghei iltltudes 
of this association 

(5) t patutfloia and F t llulata associition chaiacteristic of the plateau 
forest at 4 600 to 6 000 feet 

In this foimation the undergrowth does not viry very much with each 
association Two main types of undeigiowth occui one characteristic of low 
altitudes and anothei characteristic of high altitudes The undei growth at any 
particular altitude ib laigely i mixture In various pioportions of these borne 
species range fiom the valley floor to the plateau The most important of these is 
the tussock grass oi snow grass Foa caespitosa This Is present in the herb 
stiatum of the valley floor becomes Increasingly Important at higher altitudes 
and it 5 000 feet Is the most important species In the herb Btratum Shrubs become 
more Important at high altitudes 

The floras of the swamps and creek banks at the head waters of the Bairlngton 
River an descilbed and the successive stages In the drainage of the swamps are 
Indicated The swamps are surrounded by a k ne of grassland which separates 
them from the E pauciflora finest the development of which is apparently limited 
by the high water table around the swamps 

The distribution of the alpine and montane species Is discussed The flora 
of the plateau appears to have two mam constituents one which Is present also 
in the southern alpine regions of New South Wales and in Tasmania and another 
characteristic of high altitudes In the northern parts of New South Wales As 
well as these there are a number of Bpecles which also occur near sea level on 
parts of the coastal districts 

Lists of species occurring in the various foimatlons md associations described 
have been compiled The life form spectia of the Fucalypt foiest associations 
and of the subtropical and sub antarctic rainfoiests aie discussed 


In conclusion the wnteis desire to express their thanks to Professor T Q B 
Osborn formerly of the Department of Botany University of Sydney for his 
interest and helpful criticism during the progress of this work and to Mr R H 
Anderson Botanist and Curator National Herbarium Sydney and other members 
of the Herbarium staff tor generous assistance In the identification of many 
plants They are also greatly indebted to many members of the staff and research 
students past and present of the Department of Botany University of Sydney 
for assistance In field work In particular acknowledgement Is due to Miss J M 
Wilson for the help given by her durtng the course of field work and in the 
preparation of the manuscript and to Dr N A Burges who collaborated in the 
early part of the ecological survey 
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EXPLANATION OP PLATES I-1I1 
Plate i 

1 —A partially cleared area of Bucalypt forest on the valley floor of the Williams 
River, at an altitude of about 1,000 feet, showing Eucalyptus saligna (about 160 feet 
high) and Casuartna torulosa 

2 —Eucalyptus saligna forest, with occasional Syncarpia laurlfolta trees, and a 
ground flora of Impsrata oylindHoa var KoenigU Rain-forest along the side of a 
sheltered creek can be seen on the right (Altitude about 1,200 feet ) 

8—A pure stand of Eucalyptus saligna (about 150 feet high) on a westerly-facing 
hillside (Altitude about 1.200 feet ) 

4 —The mingling of two associations, Eucalyptus saligna with B acmenioidss and 
M WUkinsoniana on a north-easterly-faring slope of the Williams Range at an altitude 
of about 1,200 feet Trees about 160 feet high 






















Plate 11 

10 —Eucalyptus obliqua forest with E saligna Intrusive into it along; the margins of 
a shelti r< d creek Rain forest elements are present In a soakage area In the back 
Kiound (Altitude about 3 000 feet ) 

12 — Eucalyptus viminalis E obliqua and Hanksia integrifolia with a ground flora 
of Lomandra longlfolta and Poa caespUosa (Altitude about 4 000 feet ) 

13 —Eucalyptus fastigata forest with Hanksia integrifoUa showing the presence of 
tree ferns (Dicksonia antarotioa) tn sheltered areas (Altitude about 4 700 foot ) 

14—On the right Bothofagus Moor it at the head of a creek facing north on the 
left Eucalyptus fastigata forest with a ground flora of Poa carspitosa Lomandra longi- 
felia and some small plants it Lomatia aiboicscens (Altitude about 4 800 feet ) 

IB —Eucalyptus pauoiflora trees on the southern edge of the Barrington Tops 
Plateau showing their stunted habit The steep upper slopes of the escarpment can be 
seen on the extremo right 

16— Eucalyptus pauoiflora forest with a ground flora of Poa <aespstosa Lomandra 
longifolia and scattered shrubs on the Barrington Tops Plateau at an altitude of about 
4 800 feet 

17— Eucalyptus pauoiflora forest (tn foreground) in contact with a border community 
of NotHofagus Jfoorct Atherospuma mosthatum Prostanthera lasianthos, etc, along a 
creek on the Uairlngton Tops Plateau 

18— Eucalyptus pauoiflora wuodlund with a ground flora of brass and scattered 
shrubs on the upper Barrington Rlvu (Altitude about 4 500 feet ) 


Flate lit 

10—Grano dlonte country on the Barrington lops llattau showing scattered 
boulders A small shrub community occurs near the river with gi issland and Eucalyptus 
paucifloia forest behind (Altitude about 4 coo feet ) 

20—Grassland community on (he Barrington Tops Plateau showing the shrub and 
grass strata Buoalyptus stellulata trees occur In the background 

21 ■—bwamp and grassland areas on the Barrington Tops Plateau at an altitude of 
4,500 5,000 feet Buoalyptus pauoiflora forest covers the hills In tbe background 

22 —A comparatively small swamp tbrough which the meandering course of tbe 
stream fringed by tall sedges can be seen Eucalyptus pou (flora forest occurs In the 
hillsides, and some trees of B stellulata along the creeks and margins of the swamp 
(Altitude about 4 600 feet) 

28— Eucalyptus pauoiflora forest, grasalsnd and swamp communities on the Barring 
ton Tops Plateau B stellulata occurs by the margin of the small < reek where It enters 
tbe swamp A community of Ksstio australis can be seen In tbe foreground beside tbe 
stream draining tbe swamp 

24—A partly entrenched creek In a swamp on tbe Barrington Tops Plateau 

25 —Tbe upper Barrington River entrenched below the level of old swamps 
Buoalyptus stellulata occurs along tbe river banks 

26 —Tbe upper Barrington River entrenched below the level of ancient swamps (the 
flat ground In the background) which It hme drained Buoalyptus stellulata occurs along 
tbe river banks, Poa oasspitosa in the foreground 
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riBIB I 

Lit of Pluto occurring ta Uu Fueah/pt Font Aoooeutuno 
life forma rlaaael at cording to Rannklacr ■ (1034) ayatem 
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lol 1—JS oatigna Sfnatrpio Unmfotoa AaeooiaUon 

Col S—B oamponulata h aemenundot B punctmta Aaaoriatlon 

Col I —r mtunalu B oMigva Aaaoclatlon 
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(ol t — F pmmjloru Aaaodatlon 

Col «—Sub alpine Oraaaland 

Col 7—8ub alpine Swamp 
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Iabli 1 —Contmuad 


life 

> 'Htit» Form 12 3 4*87 
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LC 

F F 

F F 
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lABLR 1 —(ontuuud 


Louden! actat 
Ooodrma hsiemua Sm 
iscneuAa Booktn MV 


f oiuponitae 

Centipeda orbwUaru Lour 
Cotula australis Hook f 
filicula 1 hunt; 

Craspedus Kiehea Ctai 
treehbtss argtda IX 
Engeron pappoJiromus Lain II 
GnaphaJium japonieum rhunb 
Helvhrysum lurvlum Hawk 


s Lablll 
Lagenophora Billardien C; 
smphgsopus Hook f 


Xmutii I vM 
stellulata W 
runs bieracundes I 


(Vimonta nmrta L«w 


Tabli i 

Species Common to tie Sub alpine Forest or Grassland and tie Suamps 
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Tabu 3 

Dutnbutw* of tie hub atpxna and Montana Spann 


Sp*tJ« 


Adetiochiltu Vortoat 
Mhmtperma motc/utvm 
Haertaa Qunmana var lati/olaa 
Hlachnttm prnna manna 
Hottiata nto anglva 
CaUutamon paUtdut 
Carajc cornua tar lobolrpu 
t'kilofftotHa Oman 


( otuia flhnda 

Dnmyt lanceolate 
purpuraternt 
Hamcarptu hnlopatalui 
tpaent tr fora 
UII mthyltn var rhomtn/olia 
fngr pappockromua 

Faatuca Uuokrrvma (?) 
QauUMma apprtua 
Qcntiana dumonnt 


Union microrarpa 
Hehchryaun femginrum 
Hirrorhloa rodoton* 

Junrut falcatua 
LagenupAora mpkytopm 
Leptoapermum myrUfohvm 
Uutopooon coihnu* 

Hootan 

labertxa pulcJuila 

Vycopodium Uavatum var /aatipudum 
Mdnaacme aerpyUifoha 
Vynopiyttum paduneulatum 
Ottona cMrytophyOa 



tkanola Hootan 
SdarantMu bijlonu 
Unctna npma 


1 




Vatina 
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MISCELLANEOUS NOTES ON AUSTRALIAN DIPTBRA V 

ON EYE COLORATION, AND OTHER NOTES 

By G H Hardy 
(One Text figure ) 

[Read 86th April 1SS»] 

A theory of the Eye marking — David 8harp (Cambridge Natural Hutory, vl, 
part 2,1899, p 440), referring to eye marks on living flies, states that it Is uncejtain 
what use the variegated eye-coloratlon may have subsequent authors seem to 
have limited their Interests, In print to the needs of taxonomy and they figure 
markings more effectively than they describe them There does not seem to be 
any plan upon which a uniform system of descriptions can be based Enough, 
however, has been published to indicate that eye marking is a phenomenon In 
the evolutionary process of the Insect 

Probably the primitive eye colour Is black this is common m the Nematocera, 
but limited to the lowest section In the Brachycora where black is rarely found 
The first advance Is indicated by the possession of red eyes, a common feature 
throughout the Brachycera with othei hues, which may partly or completely 
cover the eye The variegated colour pattern so frequently found seems always 
to be based on a red eye, and is never found on the primitive black eye 

The most advanced eye Is normally green, rarely yellow, blue, or some other 
colour, and it Is the change from the red to green that is considered here 

The change takes place in two wayB In some cases the green invades the 
red uniformly so that there first appears the red eye with green reflections, 
changing to red and green equally reflected, then green with red reflections, and 
Anally the eye becomes wholly green The other method is a change through 
the colour band development, an account of which is given below Actually several 
large genera show a range from a species with red eyes, through species with the 
red Invaded with green to varying degrees, to a species with entirely green eyes 
The variegated eyes can be arranged In a series to show how the change proceeded, 
and this seems to follow a uniform plan for all genera, but varies In the details 
with each genus 

The consistency of marking retained by each species suggests that some 
slight change in structure within the eye may take place uniformly with the 
change in colour, thus there are produced the marked contours that vary very 
little on any one species, although some variation in actual colour Is not unusual 
I make no attempt to explain why colour changes should proceed through the 
colour band system, but it seems advisable to point out that perhaps vision given 
by black eyes Is less efficient than that by red eyes, whilst the green may be 
much superior to both, even a small area of green in a red field may be 
advantageous Entirely green eyes oocur consistently throughout the Asllldae 
and are common In many other predaceous Brachycera, whilst blood-sucking forms 



have both red and green as well as the variegated eyes Black eyes occur rarely 
In Stratlomylidae but apparently always In Cyrtidae and perhaps In most 
Conopldae Exotic Leptidae are often recorded with green eyes but in the 
Australian species the eyes always seem to be red 

The theory of colour band development —By simplifying the complexities seen 
in colour marks it becomes apparent that there first develops a g een spot which 
extends laterally across the red field at antennal level and lying In band 
formation practically parallel with the central line of the insect from head to 
abdomen no matter what this dliectton may be In relation to the major axis 
of the eye The band of green becomes complete when It reaches the anterior 
and poetetioi eye-margins Ab ve and below the green band so formed the red 
areas of the eye form two blotches touching respectively the upper and the lower 
eye margins and In either or b th of these further green spots form running 
to bands parallel to the original one By this process red bands are Isolated 
the blotches which still retain contact with the eye margins above and below 
become smaller In aiea and between them now lie alternating green and red bands 

Complications are introduced by the green having a tendency to spread 
upsetting the band format! n by invading the r d areas In another way In the 
lower Brachycera this takes place largely by the green Invading along the eye- 
margin and in the higher Brachycera the invasion is strongly marked in the 
central field of the eye It is also quite no mal to see this spread more pronounced 
over the lower half of tl e eye than tho upper half The green thus encroaches 
over the red aieas until the bands and blotches disappear There is no uniformity 
in this matter many species hav eye m irkingB which may be used with 
conspicuous success In specific determinations and any large genus may exhibit 
grades In markings all being of the one general type 

Icye eoloi ation and mai kings may take some other form as In Syrphidae 
where some unusually active hrxvtilit have yellow eyes with minute black spots 
that survive death but the chief inter st lies in the colour band type found In 
the following families Stratlomylidae Tabanidae and Therevidae (colour band 
range very wide) Syiphldae (colour band it lost in genus Bacvhua) Ortalldao 
(colour band plentiful but not studied in detail) and Calllphoridae (colour band 
limited to Rhlniinae) 

A Sthe e fo Ucs i thing Eye mirkingt, 

1 The primary green band - All mai ks are orientated about that green band 
which forms the original Invasion of the red eye and is situated at antennal 
level It Is to be noted that the area at antennal level Is aim st invariably 
green at least in part This colour may extend Indefinitely above and below the 
nature of the band thus becoming lost in the general green field on species with 
advanced eye marks 

2 The red band s —With the development of additional green bands above and 
below the primary one red bands are left between them Thus one red band 
lies just above another jUBt below the primary green band rarely do either 
of these red bands lie in a position that can be confused with the antennal level 

3 The multiplicity of bands—Further green bands may develop above and 
below leaving red bands between them This division of the red area may 
develop until seven green and six ted bands are present these being the maximum 
numbers of true bands observed in Diptera although the green may spread along 
the eye-margins (as in some Rhlniinae) making the remnant of the original 
red blotch at the upper and lower eye-margins resemble a further band of red 
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4 The blotchet —With the formation of the primary band, there are left two 
red areas retaining contact with the upper and lower eye margins respectively 
These two portions of red are the blotches, and they become smaller with every 
successive Increase in the number of bands formed in the red areas If perchance 
the green colour Isolates the blotch from contact with the eye margin, then the 
area of red left becomes a spot and the term blotch will no longer apply 

5 The spots—This may apply either to the red or the green areas that do 
not tonch the eye-margina and that are sufficiently spot like to warrant the term 

6 Colour Invasion and elimination —Together with the tendency to build up 
the eye markings to a maximum number of green and red bands, there is also 
a tendency for the green to invade and eliminate the bands formed and blotches 
left This extra invasion by the green mostly take* place along the eye margin 
in the lower Brachycers and largely in the central area in the higher Brachycera 
In this way there is a trend towards the production of two markedly distinct 
eye-patterns, both traceable to band formations when analysed The red colour 
disappears by suppression and the green Increases by invasion and by the fusion 
of one green area with another For descriptive purposes, when bands and blotches 
have been enumerated relative to antennal level then this further invasion of 
green, bringing distortions and alterations in the red areas is described only when 
marked effect* are present 

7 Abortive band development —It sometimes happens that the eye marks 
show an abortive development, as in the case of Wallacea Here the band at 
antennal level does not develop, but lemains as a small elongate spot in a field 
of red, and above it In the same field are two other small elongate spots of green 
This has produced an apparent blotch containing markings within, but on analysis 
with regard to antennal level they are readily interpreted There are other 
abnormal markings which need to be interpreted in another way 

8 Abnormal band development —That the simple horlsontal band development 
does not apply in all cases is well illustrated in the case of some exotic Tabanidae, 
but Is not yet known in the Australian fauna In the genus Chrytopt studied in 
the Palaearctlc and the two American regions the band development is vertical 
and irregular in shape, the blotches He along the anterior and posterior eye- 
margins when piesent Fuithei invasion by the gieen takes place along the 
eye-margins and the red bais give way to spots that retain strong traces of their 
original li regularity The genus Chi y tops has its antennae placed near the 
eye-centre level but Tabanui has the antennae nearly level with the lower eye- 
margin, and it is interesting to note the angle in these two cases, the line between 
the eye-centre and antennae compared wtth the direction of the eye bands is 
about the same 

9 Variation * in colour —In the eye colour the green and the red are not 
necessarily constant Blue and purple may develop in their place, or an area may 
be bordered with these colours, and more rarely the green may give place to yellow 
Melanism may appear in the eye, or at least a deepening of the shade resembling 
black may give this effect, but the actual markings seem nearly always to remain 
constant for each species 

10 IrregulorUiei in band$ and blotchet —Bands may disappear by elimination 
of the red and fusion of the green, they may reach the eye-border or fall to do so, 
the else of the blotches may depend on the number of bands formed, all lending 
themselves to description in general terms in conformity with the present 
discussion In addition, markings are frequently different in the sexes, but usually 
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these have their salient points in common and differ In details The markings 
may become distorted even to the extent of hiding the band formation such as 
forming circular rings but seldom do marks require special description apart 
from that outlined here 


SmATIOMYIIOAE 

Nxokxaibeta BPiniQMtA Wiedemann 

In life the eyes are entirely black and the habits are striking when regarded 
In this light foi the fly is particularly active and wary of movements so as to be 
not readily caught It breeds in piles of decayed vegetation in gardens and 
orchaids where It mostly abounds and is often abundant around sheds it rarely 
enters houses apparently avoiding dark places Iht fly is veiy lapld In flight 
and has quick dodging movements 

ACTINA BRIHBANAN81S n 8p 

Actvn i tnctsuiaha (dark form) Haidy Proc Roy So Queensland xlili 1932 53 
The exact identity of Actina imisurahs 1b uncertain it is regarded as being 
that form most commonly met with in Sydney but owing to variations found 
In collections theio would appear to be several forms already discussed by me 
This in isuralu gioup which includes the Tasmanian form as a possible sub 
species becomes difficult to umavel Possibly more than one species occuis In 
Tasmania and certainly tw » occur in Queensland the one described here is not 
known to me outside this State with ceitainty but is veiy common at times in 
Brisbane where it would seem to be the only species occurring 

The other Queensland spec les still regarded as being muMuralu has on the 
female a red band at one quarter of the eye depth from the summit In a green 
Held and stretching from the anterior margin three quarteis of the way towards 
the posterior margin which marking differs from the present species considerably 
<? ? Very like A mcisuralls Macq but the black markings on the tergltes 
are invariably broadly black thus reducing the orange colour which may be 
entirely eliminated In the case of the male The orange colour varies In amount 
but never seems to increase in size comparable with that of the othei various 
foims or tnctsutalts Been The eyes on both sexes have the red and gieen 
Intermingling with shot effect in more or less equal amounts and there is no 
trace of a marking In the eye 

Hob —A very long series taken in Brisbane over many years throughout the 
summer halt ot the year it seems quite common in the autumn on the underside 
of the leaves of the Moieton Bay Fig trees in the Botanical Gardens and 
University grounds 


Lkcouyia gyamka White 

At the time of capture (10 101923) I made a sketch of the eye-marks on this 
species and this shows a blue green Held with a red band above antennal level 
strongly angulated near but not reaching the posterior margin This Is the 
effect of a sudden broadening of the band Just before terminating the narrowest 
part is about the centre The green band above is thus very irregular in shape 
and fuses along the postei lor eye border with the green covering the eye below 
the red band The upper red blotch reaches about half the length of the Irons 
▲ pair of these rather rare flies lecently captured (Sunnybank October 1938) 
shows a normal green field on both sexes and instead of the upper blotch a second 
red band which slopes about 45 degrees upwards from the middle of the Irons 
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petering out to a point before reaching the poaterioi eye-margin The latter ia 
perhaps the normal, the former the variation as the ground-colour is abnormal 
Also there is a common Brisbane Ortalld in some swamps that shows two foims 
of eye-marks, a red band being either present 01 absent, an alternative variation 
that might suggest how certain abnormal markings occur by suppression of red 
on certain specific areas, not as a gradual development but rather as an abrupt 
change Alternative variations like these seem to be very rare 

Genus Damabomtla Kertess 
Hardy, Ann Mag Nat Bt»t , (10) vill 1931 120-8 

D whitei Hardy has the eyes green with a red band Just above antennal 
level, and the band curves upwards posteriorly but does not reach the posterior 
eye-margin D cltvoia Hardy has a green band at antennal level between a red 
band below and a red blotch above below this the eye Is green A sketch pinned 
with the specimen shows the blotch has a sinuous lower border, making the 
green band Irregular in depth 

Two new species described below run out at couplet 6 of my key which can 
be used here by substituting the following new rendering of couplet 5 and adding 
the couplets 12 and IS 

5 Frona with a median deep depression frons one fifth to one-sixth head width S 
Frons without the depression soutellum with one marginal depression IS 

12 Ilalr pits plentiful on frons and with the hairs abnormally long there body hairs 
also much more conspicuous than normal Frons one quarter the head-width 

klrruta Hardy 

Hair pits and hairs normal 12 

12 Frons one quarter the head width neoMrntta n sp 

Frons one sixth the head width simllls n sp 

D neokirmta is one of the two species rocorded by me as near D hirsuta, 
the other referred to is in the Ferguson collection and from Sydney no further 
specimens have come before me D simllti is quite a new form and both sexes 
are known 

Damaromyia sikius, n sp 

9 Frons converging towards antennae, median width one sixth that of the 
head The hair pits are arranged two together each side of the ocellar triangle 
and increase to thiee in a diagonal row towards the antennae, these lie mostly 
in a long slight depression each side of the very narrow grooved carlna The eyes 
In life are red shot with green and the eye frons-eye proportions are 16 6 16 
The thorax, scutellum and abdomen dorsally are completely covered with punctures 
uniformly dense and the triangular scutellum, lying In a plane with the thorax, 
has but one marginal depression The coxae are black, the remainder of the 
legs is yellow, usually fuscated centrally on the femora and tibiae 

$ Body characters very mnch as in the female, with occasional small areas 
on which the punctures may be less dense The eyes are contiguous, with the 
lower third (antennal level and below) green In life, the remainder red 

Variations from this normal do not seem to occur, and although there Is a 
general depression each side of the carlna, this may be due to shrinkage after 
death and is not to be confused with those deep depressions on the lower section 
of the frons and seen on other species Those species having the frons one-sixth 
the head-width or near are distinguished by the presence of the depression 
and in additional characters, con/ws has two marginal scatellar depressions, 
tasmanica has a parallel-elded frons, wMtex has a distinctive eye-mark when alive, 
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and trina Is leas regularly pitted on the body The raised scutellum distinguishes 
recentpuncta the only other species with a narrow Irons and also without the 
deep frontal depression 

Hat —Queensland Brisbane September and October 1932 to 1937 mostly in 
the latter year 10 <f 18 $ from a persimmon tree and nearby foliage in my 
garden at Sunnybank I hare no hesitation In relegating the male to this 
position as the only other species taken was represented by two females referred 
to below and apparently were stray visitors and not breeding In tho locality 

Damaromyla n ron laser a n sp 

$ Very like D timilis but differing by the frons being one fourth head width 
with coarser punctures more generally distributed reaching nearer the eyes over 
most of the length and there are four punctures in a diagonal line anteriorly 
The eyes when alive have the lower quarter green the remainder red The 
eyefronseye proportions are 9 6 9 The abdomen also differs In the punctures 
being less dense than on the thorax and scutellum on the two latter they are as 
on D timilis The male Is not knewn 

The female Is liable to be confused only with D hiriuta because the characters 
on other known species with a wide frons differ In many ways but hiriuta differs 
In having a greater density of hair pits from head to scutellum and very con 
splcuous hairs the hair pits of the frons are too dense for the regular rows to be 
seen 

Hat —Queensland Brisbane September 1937 2 females taken on a persimmon 
tiee In my garden at Sunnybank and In company with D ttmtht Another 
female (now without a head) was taken In September 1929 

WatiAcrA spr kndrns Hardy 

In both sexes the eyes are green with a large appaient rounded red blotch 
on the upper third As the antennae are situated very high on the head the 
blotch descends below the antennal level where within the blotch a short 
green band occurs This band tapers to Its ends and above It Is another band 
which widens at the ends but Is hardly longer and again above these Is yet a 
third green band that resembles the first These green binds and the red 
blotch are all subject to colour variation peacock blue purple etc being sub¬ 
stituted Appaiently the species Is not uncommon at Sunnybank as students 
have collected a series now In the Queensland University and I myself have 
added more to my collection 

OrmonrsMA iwwoot a Hardy 

A sketch that I made some years ago shows that the female of this species 
has a green band at antennal level bordered above and below with a red purple 
band the upper one being the shorter but neither reaches the posterior eye border 
nor does the next red band above which resembles in gereral proportions the 
lowest of these three The two Intervening green bands are thus fused with each 
other along the posterior eye margin and also with the green broad areas above 
and below the three central red bands The lower of these green areas Is 
exceptionally wide and fuses with yet another green band along the anterior 
eye margin this time that lies between the outer red curved band and tho 
blotch Similarly these red and green bands are repeated In general shape and 
contour Just below the red blotch at the upper eye-margin Hence there are, In 
a green field three central red bands that fall to reach the posterior eye-margin 
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whilst shore and below these respectively there Is another red band that tails 
to reach the anterior eye-marfin and also the two blotches This makes two red 
blotches and Are red bands alternating with six green bands one of which is 
very wide It will be noted that this Is only one red and one green band less 
than the maximum yet noted in Dlptera and possibly a red band has disappeared 
from the very wide green area in the lower halt ot the eye This forms the most 
complete example ot retained eye bands I hare yet noted in the Stratiomylidae but 
none of the red bands are complete nor are any quite regular The central red 
band Is slightly curved and is the narrowest the adjacent ones above and below 
expand towards the rear and only the lower of these two is reasonably straight 
The other two bands adjacent to the blotches are strongly curved one upwards 
the lower one downwards following the contour of the equal blotches The 
symmetry of the markings is very striking 

Tabanidaf 

Genus PiLECOKRBYNcnt b Macq 

Two species P t eraonatus Walk and P ferguion n sp definitely hare 
entirely red eyes which character I believe to be consistent throughout the genus 

Pelecorrhynchiu fusconigrr group 

In the first part of this series I defined three groups within the genus of 
which the present one is the second containing five described species and several 
undescribed 

DUtributlon —Only one species occurs in Tasmania and this futconiger 
Walker extends as a coastal species at least as far north as Sydney The more 
northern coastal species fergysonx seems to have a very limited range from the 
Brisbane area and Str&dbroke Island and possibly the northern parts of New 
South Wales Of these two only the former reaches the mountain areas wheie 
all the other known species occur some showing a limited range even there 
It is to be particularly noted that the group is unknown from the Tasmanian 
mountains 

Key to epeoiee of the fuse nicer pop 

1 Wings with two contrasting colours black and yellow 1 

Wings unicoloured more or less hyaline j 

* Thorax mainly yellow w th a thin median black stripe leagued Hardy 

Thorax mainly black with a pair of yellow stripes ftavtpennu Ferguson 

3 With some dense white pubescence st base of abdomen Thorax mainly black with a 

pair of very broad narrowly separated grey stripes within each of which occurs 
a short l lack stripe near the scutellum The grey strli e is bordered laterally 
with a th n whitish line tiUyordi Taylor 

White pubescence at baso of abdomen If present niarse and the thorax otherwise 
marked 4 

4 Species with some fiery red hairs on thorax and abdomen clorlpennl* Ricardo 

Species without red hairs 6 

6 Thorax black with a pair of very thin whitish stripes Interrupted lust behind the 
transverse suture and broadening out to meet along the apical margin (From 
Barrington Tops > sp 

Thorax brown or slate greyish The white stripes are complete or Incomplete but 
do not meet I 

< Thorax velvet brown throughout with the whitish stripes conspicuous at most 
before the transverse suture and faintly indicated beyond this often limited 
to a spot at the transverse suture Rarely do black marks appear 

fueoontger Walk 

Thorax mors or less strongly slate grey coloured with a conspicuous pair of whitish 
stripes complete and partly bordered laterally with thin black marks There 

may also be a thin median black strips /srgusoai n sp 
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In literature, under the name futcontger, there are recoide of specimen! 
with red hairs on the body, and these doubUess should all be referred to 
clanpennit Ricardo According to specimens in collections named by Mackerras, 
there are two species that run to claripennu, both before me the new one having 
the wings strongly suffused with yellow and with a nebulous median spot, the 
thorax of the two agrees in markings with that of futcontger 

Pkuccobbii ramus febouboki, n sp 

P futcontger of authors In part—Ferguson, Prot Roy Boc Vittorio, xxxlil, 1911, 
2 (Queensland variety only) 

Ricardo (1910) refers to futconiger as occurring between Sydney and Moreton 
Bay, but specimens from the latter locality should be referred here Taylor (1917) 
gives Stradbroke Island, and again all those specimens belong here Ferguson 
(1921) records differences In the Stradbroke Island specimens, but did not regard 
the characters as more than a local variety at the time Subsequently Mackerras 
has shown (but not published) that specific differences occui In the teimtnalla, 
and I have mounts of these made by him Ferguson s description and the 
characters given In the key above are ample for the lecognltlon of this species 
if aft - Brisbane August to October 1924 to 1937, at the Sunnybank swamps 
Also Stradbroke Is, from which many specimens come, as far as I know, all 
captured in September 

The files do not seem to occur on the wing In any year for longei than a 
fortnight or three weeks, usually about the middle of Septembei varying with the 
early and late seasons During 1937, a diought year, they appeared first In late 
August, then disappeared, but came again In very late September and early 
October Similarly, P pertonatus Walker, which normally comes In late September, 
became plentiful on the same swamps in October only These are the only two 
species of the genus known to occur In the Brisbane district 

Scaptia (Diatomiheura) pi lohra Rlcai do 
On the female a red nanow band occui s well above antennal level, about 
half eye-depth, the area above this is blackish, and below It gieen These colour 
marks are based upon a small series from Mt Glorious, Brisbane 

Scaptia. (Diatomutbura) aukifxua Don 
On the female a blue blotch margined below with red extends from the 
summit to about two-thirds the distance towards the anterior eye-corners, and 
below this the eye is mainly green, but the blue extends along the posterior margin 
and peters out at the lowermost point of the eye The deaci lptlon la from Brisbane 
specimens 

ECTIWOPBIB VULPECUIfA Wied 

In literature two varieties are recorded and the exact determination of them 
Is not clear to me On the Brisbane form the eyes of the male are green with a 
thin red band about antennal level, tapering to a point and not reaching the 
posterior border This red marking is broader but similar on the female and 
situated at about level with the anterior eye-corners 
Genus Tabahus Lin 

Except for occasional references to the eyes on a species being green (red on 
T cyaneut Wied),* there are no records yet made concerning eye marks on 

* Species of Tahauut seen by me show unusually green eyes, or gre e n with slight 
red reflections, but one unidentified species has red eyes with slight reflections green, 
thus bridging the gap between T cyaneut which I have not examined alive, and the 
more normal forms 
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miscellaneous notes on Australian dipt pea 


Australian species and I myself bare manuscript notes in only two cases There 
is a considerable difficulty met with in identifying species and there is no 
unanimous opinion concerning the interrelationship between species Ricardo 
made a number of groups that failed to hold The hairy eye as against the bare 
eye is about the last of these characters used White indicated his ideas by 
suggesting one hairy eyed species is allied to a bare-eyed species that also has the 
very long and narrow frons and this is the first suggestion that breaks away 
from the traditional scheme It is proposed here to follow this lead as It certainly 
helps in the natural grouping of species 

Already I have grouped into order those species known from Tasmania where 
only hairy eyed forms occur and here I extend this section in order to incorporate 
the mainland forms Most bare eyed species seem to conform to one or other of 
those groups already formed and some groups previously suggested are now 
reduced by amalgamation These main features are to be recognised In the 
following key the exceptions being few and perhaps not particularly Important 
If the key be used only as a guide 

Key to seotions is gen m Tabanus 
1 STons very narrow and parallel side 1 
Frons normal to very aide 
> Frons diverging towards antennae 
Frons parallel sided 
Frons oonverg ng towvr Is antennae 

Section 1 

Taban us avldut g oup 
This new group contains Interrelated species Including Tabanus alternatus 
Ferg A Hill (with synonyms hmbattnervii Macq and macQuartx Rlc both names 
preoccupied) T atHdus Bigot (with synonyms fuscipct Taylor and taylori Austen) 
T davidsoni Taylor T doddt Taylor (with synonym abstersu* Taylor nec Walker) 
T duplonotatus Ricardo (with synonym parvicalosus Tayl nec Rlc ) T ochraoeo 
flavus Ferg A Henry T palmentis Berg A Hill (with synonym nt gropicta Macq 
preocc) T sanguineus Bigot T torresi Ferguson T mctorxentis Ricardo and 
var heroni Ferguson vai v entxcorthi Berg A Hill 

The two varieties are regarded as such by Ferguson who reduced their rank 
bnt the matter is by no means assured yet All thi.Be are without the appendix 
and agree in the frons antennae and general characteia From others that I have 
seen (unidentified) and from various descriptions I suspect several more names 
will tall here 

Nearest to this group amid the hall y eyed species comes the Tabanus 
miorodonta group of which only one species is known and is limited to Tasmania 
It Is not possible at present to draw a limit to section 1 so I cannot tell with 
certainty if this will come here but White thought it should be Included with 
T victorientls Rlc 

Section 2 

This contains the gentilts group the greganus group and the regisgeorgU 
group all of which seem likely to maintain their status All species bo far placed 
la them have hairy eyes 

Section 3 

The emriotu group seems to be the hardest to understand and contains the 
species most confused in literature the limits are uncertain as they verge towards 
section 2 but with this paper the hairy-eyed species are now fairly well Isolated 



Section 1 
Section 3 
Section 4 
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Section 4 

The rabanua palhpennu group Is a new one and is well isolated ftom the 
other sections and apparently It is the outskirts of a palaeaictlc fauna, whilst 
the other three are apparently limited to the Australian region or almost so As 
far as I know this is the only group in Australia that has banded eyes, all others 
seem to have entirely gieen eyes except T cyanevt Wied which is said to have 
redeyes 


to 

11 

it 


13 


14 

15 

1 « 


Key to upet Ur of iabanus with hairy eyi i 
Fourth r i<li il \iln without an appendix frons rather narrow (microdonta group) 

microdonta Macq 

Fourth radial vein with an ai pcndlx t rons not more than four tlmoa longer than 
wide usually tnu< h loan 2 

5rone of female diverging towards antennae normally becoming thore one and a 
half llmis wider than it vertex 3 

Frons of the female parallel sided exvlana group C 

Thorax with well defined dark stripes four anteriorly and three posteriorly on a 
grey ground regiageorgli group 

Thor ix with rather ill defined markings on dorsum two to five light thin stripes 
tn i dark ground 4 

Thorax with a median light stripe normal but somitimes very obscure If not quite 
obsolete Wings spotted gentUie group 

Thorax nevtr with the median stripe wings without spots (gregoriut group) 11 


Key to the cxulans group 

Callus absent adelaidae Ferguson pseudobasilfs Tayl 

Callus not reaching eyes being seps rated by a pulverulent strip 6 

t alius reaching eye margins 8 

Body covered with a uniform pulveiulent overlay brownish yellow (sand rolour) 
usu illy completely hiding ihe markings vetuatua Walk 

Body not so invored the markings defined 7 

A somewhat yellowish species from N a Wales and Queensland orultus Ricardo 
Dark forma neomrruM Rlc (Tasm ) diteonl Fsrg 

(Viet) peralfonensts Tayl (Quoenal ) a i d postpone as Walker (N B Wales) 
Hairs of frons longer than half the width of frons 8 

Hair of frons short normal 10 

Fringe on hind tibiae blaek (Tasmania) edtnfulue Macq 

Fringe on hind tibiae white (S Austr ) albohtrtipoa Ferg 

Byes densely clothed with hairs 11 

Byes scantily clothed with hairs Large species with bla< k antennae and dark wings 
15 mm innotatva Ferg 

Byes with brownish pubescence medium to small species exilian* Erich 

Byes with white pubescence large species 16 mm II 

Abdomen black and brown with only a median lino of light spots uiMtsi n name 

Abdomen more variegated and broader with threi lines of spots the outer ones 
oblique acutipalpU Macq 


Key to the gregarlus group 

Callus separated from the eyes by a pulverulent strip Fare broad eye margins at 


an obtuse angle taamanicua Ferg 

Callus reaching eye borders 14 

Costa strongly bordered with fuscous face broad gregorius Brtchs 

Costa not so bordered clear 15 

Hair on frons and below callus unusually long and abundant 17 

Hair on frons normal that below callus short scanty or absent 16 


moretonenaia F * H (Queensl ) and possibly milaonenaia F A H (N B Wales) 
Callus reaching beyond half length of frons imperfect™ Walk (Tasm ), jMadsrsi 
Fsrg (Flinders Is ) cfrrtw Ricardo (Queensl ) and dubiosu* Rlc (Queensl) 



44 MI8CWLLANXOUB KOIBS OK AUBTSA1 1 IK D1PTKRA V, 

17 Face exoeaatvely wide the eye margins lying at an obtuse angle one to the other 

aeoioti/rone For* 

Face normal the eye margins lying at an acutt angle one to the other (belongs to 
the miens group) edentutvs Maoq 

Species not known to me are placed In the above key In accordance with 
their descriptions, bat many species require & closet Investigation with a view to 
Improving upon the characters here used 

Tabaitub microD oitt s Macq 

Macquart, 1847 Walker, 1854 White, 1915 Ricardo. 1916 and Haidy, 
1984 —T tcynyardensts Hardy, 1915 and 1985 

It seems that the torm wynyardensls Is based on unusually small specimens of 
m «crodonta males The different es are not apparent and an attempt to find females 
of the former has yielded so far only females of the latter On this account It la 
best, I think to accept the synonymy 

Tabari a aci i walks Macquait 

Macquart, 1888, Walkei, 1854 Rlcaido, 1915 Feiguson, 1921 Hardy 1934 —T 
circumdatus var White, 1915 

The specific Interpretation was given by Fei gusou but the synonymy is new 
Tabaris whitei, new name 

T circumdatus White, 1915 Ferguson, 1921, Haidy, 1934—nec Mialkti Ricatdo, 
etc 

White used the name arcumdatus under circumstances still obscure 
Apparently Ricardo had already Used the name conectly for a mainland species, 
followed by Ferguson and Henry, and this Is the sense In which it is still used 
for mainland specimens However, finding circumdatus and Its supposed synonym 
edentulus were used by White for two species In Tasmania, the othei authors 
tried to divide the ct rcumdatus known to them Into two which has proved 
impossible Actually White gave no evidence to show that circumdatus proper 
occurs In Tasmania the form he called edentulus should have been given the 
name Ferguson has already shown that tdentulus used by all authors Is wrongly 
applied and that this should be applied to an ally which is otherwise without a 
valid name, but to which White applied Walker’s name antecedent This synonymy 
Is very involved, but Its present elucidation has the advantage of bringing back 
the naming of species to alignment with the point at which confusion arose 
subsequent to the clearing up of specific Identities by Ricardo and Ferguson Tbs 
circumdatus of Whits is without a valid name, and it certainly does not correspond 
with any specimens well known on the mainland as circumdatus For this reason 
I have found it necessary to give a new name to White s species, which Is limited 
to Tasmania 

Tabards cdertulus Macq 

Macqnart, 1845, Walker, 1854, Ricardo, 1915 nec White, 1915— T antecedent 
Walker, 1854, White, 1915, Ricardo, 1915, * Taylor, 1916 and 1918 Ferguson, 
1981, nec Walker, 1848 

Walker originally described antecedent from mainland specimens, and hence 
It cannot be the form eo called by White, which la limited to Tasmania Walker’s 
second description from a Tasmanian specimen may apply Ferguson considered 
, that edentului Macquart applies hers and, as it seems the only name valid for the 
species with strong evidence for its validity, 1 propose the interpretation should 
be accepted 
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The structure of the frons makes Its position in a section rather ambiguous 
The frons varying from diverging to parallel does not form an index to Its 
relationship Other characters show it belongs to the exulam group but it is 
placed also under the gregariua group as a convenience for key purposes 

Tabani b kxulanb Erichson 

Erichson 1842 Walkei 1864 Ricardo 1916 (eirt lam) Hardy 1886— T hebet 
Walker 1848— T nepoi Walker 1848 T circumdatvs Walker 1848 Ricardo 
1916 1917 Taylor 1918 1919 Ferguson and Henry 1919 Johnston and 
Bancioft 1920 Fetguson 1921 nec White 1915— T lbstersus Walker 1860 
Schiner 1868 Austen 1914—T fraterculus Macq 1850 T brevidentatus 
Macq 1856 T edentulus White 1915 Ricardo 1915 Taylor 1917 1918 
Ferguson and Henry 1919 kerguson 1921 nec Macquart 
The above synonymy incoi porites that given for the species by Ricardo but 
there is doubt if the species incorporated by the various authors include only the 
one form 

T\BAVt«i VFOciRRiB Ricardo 

Ricardo 1917 1921 Hardy 1934 nec Ferguson —T bassli Ferguson 1921 
Hardy 1934 

The synonymy is new and the confusion here originates from Ricardo having 
quoted Tasmania as the type locality but Ferguson considered she described from 
two species the type being that from South Australia Apparently Ferguson 
red escribed the species from Victoria including in it the same species from 
Tasmania as Ricardo s if the type locality given by her is to be accepted 

In my earlier paper I attempted to deal with these as two species a position 
that cannot be retained The Tasmanian record of T ba*sit which specimen is 
before me is only a specimen f neoctnus with a very denuded abdomen and 
the narrower frons that seemed apparent is only a specific variation careful study 
shows it to be of the broad type normal to the spe les Doubtless the mainland 
specimens m Ferguson s small Bertes have the same type of denudation It has 
yet to be discovered if the South Australian specimen of neocirrus is distinct 
and it is pertinent to note that Ferguson regarded the Tasmanian series of 
neocirrus before me aa containing two forms 

Tabahi s impmutkcti s Walker 

Walker 1848 1854 White 1915 Ricardo 1910 Tayl r 1918 Ferguson 1921 
Hardy 1934— T species niar impcrfectus Feiguson and Henry 1919 
I have a mainland specimen identified by Ferguson as being T sp near 
impcrfectus but It differs from the Tasmanian specimens only in the lees dense 
pubescence of the eyes a specific variation One Taama llan specimen has the 
frons parallel sided 

Tabanus pallipenni* group 

Section 4 consisting of a large element in the Palaearctic region seems to be 
limited in Australia to a single group containing only two species aa far as yet 
known Of these T pallipennis Macq was seen by neither Ricardo nor Ferguson 
but the latter used the name for a species with spotted wings which is normally 
met with in inland districts The original description makes no mention of the 
wing spots and hence can be applied quite readily to rufinotatut Bigot and may 
ultimately be found to belong there 
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The group la characterized by the converging (rone with two calll, the second 
lying above the normal one and formed into a round spot, the two may join 
on abraded specimens by a median line The abdomen has three almost equally 
broad light stripes more or less Interrupted at Incisions, and both species have 
eye-marks 

Tabamjb p at.i.tp ewnih Macquart 

In life the eyes of the female have a green band at antennal level and another 
above lowei callus level This gives one red band situated at callus level lying 
between two green bands and two led blotches 

The contiguous eyes of the male have an abnoimal marking The upper 
blotch Is grey black and below this lies a white band that peislsts after death, 
and it touches the anterior eye-corners where the band Is broadest, tapering 
towards the postenor border, ending in a point before reaching there Below this 
is a purple band The lowermost area covering the antennal level is gieen That 
white band is apparently a layer of opaque white at or near the surface, not 
arising from ordinary eye pigmentation it extends across the two eyes as an 
uninterrupted band 

Hab —Victoria to Queensland Widely dlstnbuted over the inland sheep areas, 
lecorded from Lake Hatton, teaching to Gogango, about thiity miles west of 
Rockhampton The specimens npon which the eye description is based are from 
Qoondlwindi, about four miles noith of the township 5 cf, 3 $>, Septembei, 1936 
Tabanos bofinotatith Bigot 

Eye-marks of the female only are known to me ThlB sex has a green band 
at antennal level and another Just half way between this and the summit, so 
that one red band lies at and below callus level between two green bands and 
two blotches, giving a pattern very similar to that of the previous species The fly 
is common In Brisbane 

TlUCREVlDAK 

Ohaetotaxy —White tefeis to the bristles of the thoiax as being piesutural, 
supraalar, postalai piescutellar and scutellar whereas Mann refers to them as 
prealar, supraalar, postalar, prescutellar and scutellar Relative to those of the 
Asllldae, there are notopleural, presutural, intraalar postalar, postsutural, dorso 
central and scutellar bristles There are no supraalar bristles and the so-called 
prealar often combine the notopleural with the presutural one 



Diagram of chaitotaxy 
this diagram i oinblnos the bristles 
normal on a Therevld with more abundantly 
represented bristles (dote) on certain 
Aellidae dr doreoi entral bristles to 
intraalar bristles np notopleural bristles, 
pa postalar bristles pt presutural bristles 
*q supraalar bristles «< wutellar bristles 


The diagram (Fig 1) shows rows of dots lepiesentlng the line of bristles 
in Aslloldea and the reduced number of bristles represented on Therevldae are 
drawn in full The row np lying along the notopleural ridge is confluent with the 
row pa that borders tbe transverse suture, and this again is confluent with the 
intraalar row la These rows are normally reduced in regard to number of bristles 
on most Asllldae and all Therevldae The doraocentrals, when present, are usually 
over the central portion of the postsutural region, lees frequently in the immediate 
prescutellar region on Therevldae 
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Ectlnobbbynchub yabiabilib Macq 

On the eyes of both sexes there <8 only an upper blotch of red the green at 
antennal level and below invades this red along the eye margins producing a 
rounded red blotch This description is based on Brisbane specimens but an old 
Tasmanian specimen was used not very satisfactorily in an attempt to revive 
the colours and this showed traces Indicating that the same marking occurs there 

EctinorbhthchijS levib Mann 

The eyes are entirely red on the male those of the female have not yet been 
noted 

Taeuogeba kotatithobax Mann 

The eyes of the female are uniformly but obscurely greenish shot with red 
The male of this fly is unknown 

Neodiaiineira utbiatithohax Mann 

The greenish yellow eyes of the female have a red complete band JuBt above 
antennal level and in addition the lowermost eye border is margined red The 
markings on the male are not ytt noted 

Agapopbyti s bi UCAUDATI- 8 Mann 

The eye on the female has a green band at antennal level with a red band 
below and a large red blotch above the rost is treen 

Aoapophytub aibibvsib Mann 

The green eye on the female has a gieen band at antennal level bordered by 
a red band above and below The upper red bund strongly tends to become thin 
at anterior margin and the lower one bioadens out there otbeiwise the bands 
are fairly uniform in width 

The male is simil irly marked but the upper band is very sinuous and does not 
reach the posterior eye margin whilst the green baud is thereby rendered Irregular 
in width 

Aa aiophy rib bquamohih Mann 

The red eyes of the female hnve four green bands all reaching the eye margins 
The uppermost green band Is broad and curves upwards at each end The second 
and third bands are similarly curved and it 1 b uncertain which is to be regarded 
as being at antennal level they fuse together along the posterior eye-margin The 
lowermost band lies practically straight and at a level half way down the face 

Act tipalfa POL1ROSA Mann 

Synonymy —A lemiflava Mann 

Associated with A polinota Mann only recorded on the male there are 
invariably found females that correspond with A aemiflata Mann only recorded 
on the female These have not yet been taken tn copula but Held evidence la 
very strong on the suggestion that they are sexes of the same species I have 
a letter from Mr Mann In answer to this saying that he too has suspected the 
names belong to the one species This dimorphism is a feature of the genus so 
doubtless the synonymy is quite correct 

On the male the eye has a green band at antennal level but the green invadee 
upwards along the eye margins isolating the large red area above Into a spot 
This large triangular spot has a concave anterior side and a convex posterior side 
with a moderately straight base Below the green band Is a red one which reaches 
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both eye-margins, and the lowermost border ot the eye Is margined with red, a 
remnant ot the blotch Elsewhere the eyes are green 

The female has a very similar design, bnt the green at antennal level does 
not extend as ter as the summit, so the red triangular area maintains contact 
with the eye-margin, thus retaining the character of a blotch This blotch is 
similar In shape to the spot on the male, but with the top of the triangle cut off 
by the eye margin The red band below does not reach the posterior eye-margin 
and the whole area below this Is green 

Acbaspisa oBscuBiprs Mann 

I hare only seen the characters of the eye on one male and two females, 
and my notes were not made with reference to the new species below Prom my 
notes it would appear that the male has a green band at antennal level lying 
between two red bands the area above is reddish, and that below is green The 
female has a green band at antennal level lying between a red blotch above and 
a red band below the band not reaching the posterior eye-border These remarks 
are baaed upon specimens taken at Sunnybank close to where the type pair were 
taken in copula 


Acbabpi7a slums, n sp 

Subsequent to the publication of A obscuripes, and taken In the same place, 
a new species has been discovered that at first was thought from males only to be 
the same Recently the discovery of a pair tn copula has shown very decisively 
that there are two species standing in collections under the name obicuripea 
male but this does not affect any of the type series in accordance with information 
given to me by Mr Mann 

< J Very similar to obtcuripes Mann, but of larger average site The eyes 
have a green band at antennal level, between two red bands the upper red band 
is turned upwards near the posterior margin, which it does not reach, and the 
lower red band fails (’ not always) to reach the posterior border too Above 
this the eye is reddish or at least shot with red and below it is green The 
facets above are stiongly contrasting with those at and below antennal level, 
with a marked line of division, which character is less marked on A obtcurtpea 
The two basal segments of the antennae are equally short The thorax each side 
of the median line has 2 notopleural, 3 presutural dorsocential, 1 intraalar and 
1 poo talar bristles, and a pair of scutellar marginals The black abdomen shows 
brown integuments at the base and at some incisions The yellow hypopygium 
and legs (including coxae) are further distinctive characters, as also the wing 
pattern, which is hardly reduced, but resembles that of the female on both this 
and obtcuripet 

$ A green band at antennal level lies between a red band below and a red 
blotch above, the latter does not reach the posterior eye margin, elsewhere green 
The frons is fully twice as long as Its median width and hence is obviously 
narrower than that on obtcuripe* The thorax is quite bright reddish Instead of 
deep reddish brown, and there are only two doraocentral bristles The abdomen 
has a slight covering of tomentose brown above, otherwise all characters are as 
on the male 

Hal —Queensland Brisbane, the holotype male and allotype female tn copula, 
7 rf, 8 $ paratypes all captured at Sunnybank, April, 1937 and 1988, by sweeping 
grass Others in September, October, February, March, and May, 1980, 1988, 1986 
and 1987, so doubtless the species is quite common over the summer months 
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but actually this Is not moipholt git ilh < i nipn ibl< with tl it t my tliti gcuei t 
iximiutd while the apex of thi tuuUIIuin inn i nsidnably hlghei than thi base 
III tin pnsiiil i isi thue Is the p \ with its ipml bustles quite nonual but 
the il ns il sui 1 ui it thi siutilimn his t laigi putubilunit 1 ismg piipendicul tilt 
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Vik\sii/\ uuivstiviv KrolHi 

thin is t ill ill bitu nu tint iy identic lnl ngs t tils speii b md it 
biaiu on its libel Uiid fiom « Sttnopinid laivi md on uiiuLhci libel 

Ooid n vali \V ( Du mu 1)10-1 It in n lx pi is timed I think that this 
fly was l aied limn an Vsll idt in I i\a \I1 rheiiyid laivu that I havi tound 
hui bun living tin in thi s il Melin liis pointtd out that Asilid lnvtp may 
la iiaud on a vigitihli ditt md with iiij iwii expciieuci whi li is Uniidd 1 

hud Hi Id obsenatiins suggest that the itiniv i us hiblts ut n > issentia) loi 

thi Vsiloide in 1 ityai it Is possibli tin y in i imm hub tit ding m u nmdentil 
maiiiiii on my jthu luvit th it miv Im tss lated with thi in 

UUU Klin 

On I VI Loi l ill N 

Whilst witting Hit iboti pipi I biuflt set down some ideis in tyc coloi itiou 
md suit thini to I)i I) V II)hh> t tin 0\t id I nivusity 1 ixpeitid thi raiin 
theme would inteiist hnn md itheis win die ilso lollieting in thi fl Id diti 
lourernmg Insect biluvi ui Di Hihliv f iw tided tlic numisciipt ti Ill H 
Ciltunghain of bti ml tl u ibt i in utli lit) m lelitcd mattus md liietved 
in iepl> an mcoui iging httei whkh is n w Ixtoie mi 

I)i Eltunghaiu lits sum thin ill wid ini t qu t ti nu his letti i and a 

subsequent one ill inf mis m it had u t mud t< him tint thue is am 

lomuitlon iHtweui the id m I ins t nes mil then habits but it is in 

liiteiestlug point thit might hi woitli luvtstigitiou Red ind bluk in flies 

eyes ue dm t h I ui ol the pigmuil sui iminding thi psuidocoms nd being 
muih tin toinmonu So lu ib I luu linn tble ti nuki out gieeu is alwiys 
a stiuituiil luluui i lusul by litdisuui I hi tut thit thue irt thise gieen 
lyts would howiyei suggest that time is sunn dlffeutiit m thi stiuituii 

The letters thin disiubs hxnu b ugtnal pupci whiili goen somewhat 
elaboiately Into leti ulion fiom thi m Uhein itionl point ol view and which 
Di I III Ingham found to bi unusually ibbiuii III 1SH L)r ( J Van dei Hoist 
publishid a papu on Itu optlis if the h mum iji pin poi ting to shiw that thi 
ixistlng theoius in lelatiou to thlb typi if iye tit untenable The point wis 
submitted to Mi T K Smith t the Nitioml Physical Laboiatoiy and in his 
opinion Van del Hoists lonilusitns an invalid Rinu the optml pimiiples 
Invoked uie not applicable to thi stiuituie in whiih tin elements aie in 
physiological continuity 

Di Eltiinghain in his tlisl kttei ixpiessid the opinion that if thi gieen 
colout be a dlftiaition effect and due to lntufeienu by some stiuctiuc of smaller 
dimensions than the avuagi light wave theie si eras little hope of detecting it in a 
micro section and he ends on the cncouiagmg note At the same time let Haidy 
carry on H1 b results should he vciy intueating but I should lecommend him to 
get a lot more data betoie publishing 

It will be many yeais befoie my limited oppoitumties foi field work can 
bilng lesnlts The study is of course of basic Intelest and without it insect 
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beli ivloui cannot be adequately understood I am indebted however to both 
Di Hobby and Di Elti Ingham toi having cleared tip the exact pomtlon illative 
to the theoiv of eyecoloui in msiits Tentetlvely iny theory stands that gieen 
la entirely due to lefiaitleui m souk tilled displacemint of light a Htiuetuial 
alteiation Ibis is slosh taking place ptiillel with alteiations in beh ivloui 
giving a ties sense to en an lmpi ove me lit to vision In the Dipteta This is 
howevei only one bi me h In the stiidv of lolnintlun lelative to the insects 
wtlfaie and 1 have tuithei notes 111U tiend towaids showing the development of 
bod) eiiloiatlou climing, mile 01 less unde 1 the studies in sncalltd mimleiy 
Parallel developments in bodytoloiatlon and toini ai< well known but hltheito 
I have seen no dAta 01 theoiies to itidieati how these couveigenies have been 
brought about The puipose of the above pipei and others in in inuseiipt is to 
lecuinutih dali lallm tlnn Inexpiesaa the on d it i tint miv cle u up m obscute 
point illative to eye roloi itlon nunely whethei this has lelationship to flv 
behav loui 
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DFStRIPllON OF \ \LA\ OEMS AND DIO NEW SPECIKS FROM PAPIA 
1 VMILV 11(01 111 VI (uipriiiv) 

Rv I R \1ai torn 

(f nmiinu lh I I i I ml It / i it /■ I I 4 t / 4 ) 
l Uo 1« xt hums I 
IJ i«l nb Mill 1 

\< 111 bout I know ot but oni sit? us it tins t iliulv uroided fiom \i w Guima 
lampi/l , hi It ii mis Iltndel I 1 iv« net seen th« sp< < les Brfoie me now 
theic tie two Pa]uan sums m ithi ot then hsulbcri snd below 1 pipseiit 
dean Iptions or thun 

In 1924 apptued i post him us pi|ti on tl e I itnilv In Austi ill i by Di M 
Bizzi (Pint Liss Sol NSM liv ip 1 41) in which then wis included i list 
ot the thin known bpuus ktys to tin Mnei i and apt i let tiom Austi alia weie 
given so th it tin i »pi i is liflilul in inv consiluUion ot tin. t imilv tiom thla 
ugton 

\ii\pmm W ega 

\nn s h it h m, 1 (l) tin it 1442 2"* 

Bezzi diBinbed i species of this genus fiom uoithnn Qutenblmd ind though 
the singli dam im d ftnuli bctoie nu doth not cntlielv lgiei with the gmenc 
rhuicteis I tentitiulv place it in 4fri;v ha 

MlVPblllV vi oi vi is n sp 

9 An Lntnelv Inownibh\tllow sperleb with th« tacnl foveie mil iniafaclala 
ind genui polialu d thi littu ditkimd ind with a black nmk Ik low e>( the 
uieaonotum slightly shiny llinv yellowish hv iline nioie noticeably yellow in the 
eoBtal and bibf of tntniii biail cells ind stigmt with s ntuow daik cloud on 
cross veins it ipius ot thi bissl tells ind tn Innei ciosavtln and i alendei 
fuscous Stic ik oiei the spin vein ncai iptx of second vein « standing to o 1 almost 
to the outu cioss vein All hills ind bustles ind thp legB biowmall yellow 

Fiona about 125 times is long wide ind about 16 times is wide as one 
eye piotiuded In tiont with sonu flm nett lulls in centu and i few on sides 
above one of them moit pionounced than the otlicib and foui fine bilstly halts 
on the veitex bent ovei the elev ited vnticil idge the littei not veiy pi eminent 
Pai at trial at bam of antenna ibout hilt as wide is evt it mid lie and widei than 
the thlid antennal segment gi idually nanowed below with some microscopic 
bui face halts moie evident tlong outei edge gent about as high as widest pait 
or pnafaclal with vei> fine spaise haiis race with the fovese fused above 
Hepaiated below by a laised line tbit widens it lowei extiemity Iaiwei occiput 
widened widest puit about hall as wide as eve Antennae normal genlculated 
at second joint the flist segment ibout halt is long as second the lattei entire 
densely shoit stiff yellow halted on uppti ot outei edge about two thi da as long 
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is thud segment tlu 1 ittei sliKhtlj tapeied to tpe\ wheie it is moduately broadly 
lounded uista bate slightly fl ittent 1 length gieitci than that of antenna 

Mesonolum with tiaces of two bluhlsh vittie most noticeable behind sutuie 
Uiibtles as follows Huniti \1 sometimes two notopleurils 2 bometimes eithei oi 
both duplicitid supiaalai 1 jiostilais 2 doiso<entials 1 pan scutellais 4 oi 
moie the biowmsh yellow suifiiri Inns long and stiff and finite numeious One 
oi moie niesopleui il bnstlu. 

lej,s nomial nnd teniui with in eloiifuti peai shaped depiesseil net on tin 
mt< not suiface extending tiom close to base lo ibout the ipu il tl u 1 ltb bio id 
cxtiemlty towruds bist its suiface eniuelv dull All femoia with some fine 
venti il biistles and the usual lom, bisil vential biistle Wing is Fi„uie 1 
H ilt< us biowmsh vellow Abdom n lolomod is rhoi ix without blackish muklni,s 


I trfi;*ilfu a /i ilia n s| ■—I ji c n i act / i n «| 

ijulti densely stiff jellow halted the litnil unntvm on the elingate composite 
basil teiglte bustle like quite piomliunt ipicill) t.enltal cone evenl> tapeied 
with numeious yellow bitBtlv lulls no exceptional ftituiis ind moie than half 
as long cs lcmaindei or the tbdotneii I cn^th 15 mm 

Type l'lpui Mondo 5 000 tut Jan Feb 1054 (L F Cheesnnnt Biitish 
Museum 

In ldapsifia ilUngutilli Bia/i the innei ciosbvein of tlu wim, is at ibout 
one thlid fiom the ipex of the disc il tell instead ot clobe to the middle or that ci 11 
ind then in nnny othei elm ictus to distinguish the two species 
hiPtciRiNv n gen 

lilts genus lb veiy similn lo tgutulla M icquait but difteis in having all tin 
femoia in at least the male 111111 d with shoit stout bustles on the apical fouith 
01 less of the intci ovemtiul and posteioventi U surficcs in having no doisocential 
biistles one 01 more hind maiginal mihopleui il bustles ont steinopleui il and 
one pteioplemal biistle F 01 othei chaititeis su desulption of the genotype 
below 

EpKFRIS V HFTUFMI K n Sp 

c? Genet il coloui biownlah yellow gieatei poition of the fionB doisum of 
thoiax Including the scutellum and the pnBtnotum ind doisum of abdomen 
blackened 01 daik biown 

Head ibout 15 times is high is long in centie tapued below in pioflle Irons 
about 2 5 times as long as wide Blightly widened in fiont wheie It piojects about 
one fifth of its length bejond the eyeB Ocelli lacking vertex with a pati of 
modelately stiong hustles oibltals lacking mteifiontalia with a nunibei of 
stiong halts anteiloily Paiafacial at base of antenna about as wide as tblid 
antennal segment much nanowed centiall> gena htghei than widtb of parafacial 
at baae Some fine hairs on the paiafacial above Antenm teaching to almost 
the lower level of eje basal segment not half as long as second the lattei entire 
qntte denseij haired almost as long as the third segment which Is tapered slightly 
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t« and nai mwh mundcd it ipe\ msti distinctly pubescent thicl i ne 1 on basal 
fifth thioul like beyond Palpi modeiatily thick 1 aiallel sided bate Lowei 
occiput but slightly piojectlng fc,ye nai towed below the faeits laigei thin usual 
Humeral and posteiloi postalai bustles \ei\ fine and shoit antmoi notoplcui il 
the supiaala and anteuoi postal i shoit b it stiong scutellum bate with i pali 
of quite closely placed apicil bilsths 

Wing is Flguie 2 gievish hyaline with pah biown maikingb Thud vein 
bue at base Ltgs noimal in foim with no exutlonal iiinatiiie ixceit the 
fenioi il bustles Abdomen (.lossy hugely blick the iiegenitil segment blick 
except at base Ihe basal composite segment ib long is the ne\t foui combined 
the lattu subequil In length the sixth with some outstanding bilstles latuallv 
it ipex piegcnltal segment longei than tic bisal on with s| use elect fine hairs 
on doisum and more noticeable hills below t uex genital segment with i 
(imminent stout spike like apical piocess Lengtl 9 mm 

Type Papua Mafulu 4 000 ftct Dec 1933 (I fc CheeBman) Biltish Museum 
A slen le siecles i e i 111 v lecognlzable bi 11 tenioi il uniat me 
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67 (til 1 I 11 c. iltci \ Meyi (lontinued) 

Recent uptuies it 1 ilwootl Milts 1 outi and tspecially them mule bv A1 
\A B lii nud at Injunt? 1 i\ i \t h l manv obsime tutuninal tif les of this 
ginus at i sessou when 0 1011 nlie i i st uu in most localities It is dt si mbit 
to descubt tlit bc lint Hit spu les in the genus now numbei 376 

Aftu thtst tit sriij tu ns tin it lollows tin lust instalment dc illng with tin 
numeious gi nei i ml hug c lit tion it spins teiminating with the genus 

842 Li i m mu \ n\m ii \i v li s| {w\ t laot bi o idl> dusky ) 

$ IS mm lit ul oil lot us miniish but it i nvn tuscous Pain with second 
joint iciching bin tf inteun w niidiiiltlv tlnikim 1 wllli appiesbid scales 
teinnnil joint two thuds limit whiti btsi of sioond joint fusious Antmnu 
tusious Thoi ix white with lugt inleiloi ind | ostt ioi di k fuscous spots 
Abdonun fuscous ligs 1 ibious with mhicous whitish lings posteuoi pali 
oclnet us whitish t mowings model itelv bioid huboial costn modelntel\ aiched 
apex loumli I teinien obliituly toundtd whitt with tbiee duk tusious fisclae 
Hi st basil extending fiom one sixth tosli to onetouith dot sum stcond midi m 
interim ningin extending liotn ont thud tost i to nuddoisum posteuoi niugin 
tioin two thuds cost i t> befoie toinus thud ipnal uiteitoi maigm tioin flu 
sixths costt to toinus <ilia fusions iims orhieounwhitish ixupt it toinus 
Hindwlngs gnj rill i gtey beni ith ipx oihitous whitish excel t bases 

Quccnslind Injune in V| i 11 me simnun mined fioru Mi XV B Barnaul 
This Bptcits shnul 1 follow 1 ml I \ (No 652) 

S 43 Li IK 1 IRI V II \( I III\l \ 11 sp (r\a~, opaioi ( bliquelv tuscous ) 

<f lb iiiiii Hi id and tbm ix white f ill 1 with second joint just exceeding 
base of antmnai tnmlnil joint twothmln | ale biowulsh oclueous Antennai 
fuscous Abdomen tinuglnousbirwn lpiies of segmints ind tuft oclueous 
whitish Legs whitish oihuous intenoi pm fusions J'oiewmgs nuuowoval 
costa model itelv lulled apix loundul teinun obliquely lounded whiti a daik 
fuscous spot tl two thuds connected bv in inegulai piln fusions stieak with 
toinus < ilia whiti Hmdwmgs ind c ill a whitish guv 

In coloui ind maiking this lesimblis h oupiorlnoa but the pdlpl tu much 
sloitei I place it aftei / m yi/mmmii (No 654) 

Queensland Injuni In Much one spiclmeu teceivcd tiom Mt At B Bunaid 
894 Lt iecurix vwwilfs n sp (IpjuXiji haimonlous ) 

if ? 20 21 mm Head pale yellow Palpi with second Joint leaching bise ot 
antennae modeiatelj thickened with appiessed stales teimlml joint threefouiths 
slendei pale yellow teimlnal joint fuscous Antennae fuscous dilations In male 
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1 Thoi ix tusLoub tiuLLb ot Whulu ind \ luge i osti 11 |tt p ilr yellow 
Abdomen oe hieous hiey lutt oehieous I < hs ptli yellow niiiin pm and 
middli Iiim luscoiix 1 om wings xuboi el lutliei iiimra <ostt lie It l lit 1> cubed 
apex iountl iiointt d teimen oblique 1) loundtd l tl< yellow mIIi tus on maikiubs 
bam ot costal tdhi fuscous i nmow tisci i tinm Iwnflttlis eosti to middoisum 
neatly ill iihht oi slihhtly <ui\i_d inwuils i lii(,t lpic il blotch ts inteuni eelhi 
li l thUl u Ij t on it \ fiorn (hue tmiitlis cost i to toinus a teitutu cl uiiik til dots fioni 
belou ipex to ibou toinus mil between Ms ixticiiutns i al ndc i suit used lint 
tnott oi It ss city elope d both | lie M lit w uli i „ie> Hindwiugs duk fc,i«_y ctlu 
whitish och 11 ous cm ipex„irx 

Queensland Inpine in Much mil \pill loill specimens uccntd tioni Mi 
\\ H 13-ii n 11<1 who hts Hu txix. riiib should iollow L os ino\ltiliu (No Gib) 

S95 L.1 III IIKI V Sll M l im l s 11 sp (trr Wot nilltm #in B til ) 

X 21) 22 nun lit id cn I llioi i\ while I ill i with sitond loint e\«ci lint 
hisi id antinnu litniinil junt thiei tout tbs whitish \ntcnnir guy tow nets 
him whitish Midomiii whitish giey I igs whitish him wtn„s sei y n n l ow costi 
hi nils itched tptx point!il ftnniit obliipu - mil 1 counitt white t mills 
oc Uic ous tinge it ciln white IlinelwinhR md ctlu white 

Yusti ilitin ( ii it d In i itoi y I inbi n i tit Much two specimens 1 place 
tins betou / < /n ho si u (No 562) 

SUb 1 i IIIIIRIS II Minus n sp (ft unit u \ smoky I 

{ 22 mm Head md Hu i i\ turnons spi s»l> spunk led ssitli sslutisli I ilpt 

with second mint nisi it tthitih btsi ot inlennie tithe stout nninnnl loint tlim 
lirths lost ous i \in nu apex of siiund mil ixlieitn luse ot tiimiml joint wlitU 
Vlltinnu h>es i 111 itlons in mill 1 \bdomi u r i( y lutt whitish oehieous l,ega 
(useous with white nnhs postutoi put oeliuotishu v whitish fo i winhs suboyal 
msta btionglv min el ipex i minded lei nun obliipu Is lounded tusiouu densely 
spnnklcd with wliiltbh ippt uinh hit' dukei it bise ni ikln„s luscous i 
tuunble on eosti tioin one tin il to twotlindh hist list il it one thud pltcal 
luninth it setonil dise il betou twotliuds ueseentli i dot ibo\e inel between 
distils loiiuinh ipex ot eostil liunhli i snffimed lin tmni flsesixtlis cost I 
inw nils soon bent nut\v mis md Him il ssnw nils and umtiniicd to toinus moii 
oi hss lntemipted ulii hus with i bioul inti uuptid duk basil line Hind 
wings ind clll i hiey 

Queens! ind liijune m J*ilutitiy uni spcemiin iceeivid tioni Mi \Y B 
Uaiiiiid l place this etti i I /In n/ilium (No 660) 

H97 Lit IK1III1S UOMPSV n sp (cuog^vt Ullldoincdl 

rj 20 21 mm III id md tboi ix fuscous mixed with whitish Pilpi slendei 

second joint not uuliinh bu>e of tntinnie tiiminal loint om halt luacous 

spi inkle d with whitish Xnlenme hie) < ill ttions in mile 1 Vbdomen 
feuuglnoiis apices of segments and tuft biown whitish Lege tuscous spiinkleel 
with whitish postil ioi pm mostly whitish Foie wings nanow coata gently 

tiched ipex tounded liimin \eiv oblique 1> loundul fiiscoiiB apilnkled with 

whitish, moii densely bo in centie of disc muklnga duk fuacoua Hist dlacal at 
oncthlid, pllcal slightly beyond second distil it Iwothmls a dot abo\e und 
between dlscala anothei beneath and sometimes confluent with second dlxcal a 
small fuscous costal til ingle sometimes obsolete ita u>ex leuching second discal 
i fine line inwaida fioni costa betoie ipex stionhlv angled outw uds beneath costa 
thence cuiyeel to toinus aonietinies indtaliuct e teinnnal apnea of dots ctlla 
whltlah with a fuscous submtdiin line Hindwmgs guy tills giey wliltlab 
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Queensland lnjunc in Match sK specimens tecitved fiom Mr W B Batnatd 
ttho has tlu type 1 pi ice thin aftei h tapnopliuta (No 668) 

898 biLibiiBit acikuv n sp (ueuhu t gloomy) 

J $ IS 20 mm Head ochteous Pali l wtth second joint teaching base of 
intennai modii iteli thickened smooth Ulmlnal Joint thuefouiths slendei 
tusious uex of second and teimlnal joint except ipex whitish Antenna* fuscous 
(.illations in male two thuds Thoiax fuscous Abdomen giey apices of segments 
md tuft ochteous legsfustous postuloi pait whitish giey koiewings suboi tl 
costa gently atchid u»x tounded teimin obliquely lounded daik gie> with 
patchy whitish suffusion in disc uaching costa it twothiids lenulndei of costil 
and teinnnal ueu whilly giey stigmiti ibscuie fuscous appioximited Hist 
distil it ont thud i lie tl beneith It second distal befoie twotlilids a dot iboie 
ind betwein disi ils neaiei flist inothei beneath second cilia giey Hindwings 
ind clll i giey 

Queenslind Injune in Marcli tlnce specimens leccived tiom Mi W B 
Bainaid who has the tyi« This miy follow h \ynnephti (No 678) 

899 btiLcnuit it mtSTHts n si (iroXeT«»tfi|i veiy mouinful ) 

J 26 28 mm H< id and thoiax tuscous mixed with whitish appealing guy 
Palpi with second joint teaching bus of antennae moderately stout teinnnal 
Joint two tilths slendei white spunkled with fuscous Antennae whitish finely 
ringed with blackish dilations in male twothiids to one Abdomen fenuginous 
giey apices of segments and tuft ochieous whitish legs fuscous inoiated and 
taisl annulat d with white ioiewings nanow not dilated eosta model itelv 
airbed t|>e\ i ouncied teinun oblique fusrous mixed with whitish ippeaiing 
giey mai kings daik tuscous htst dlscal befoie one thlid pllcal beneith it second 
dlscal befoie twothiids sometimes double i dot ibove and between dlscals a lint 
tnwirds fioni foui fafths costa shaiply angled outwaids bent till (ostn thence 
cutved to toinus cllli pale giey Hindwlngs and clli i pile giey 

Queensland lnjunc in F<biuai\ and Mai ill two specimens u celled fioni 
Mi W B Bunard who has the ty|e This may come after h mta (No 708) 

900 biiKHKii inucirrs n si (Itfflnit* haid to distinguish ) 

d 18 24 mm Head and thoiax fuscous mixed with whitish 1 alpi with 
second joint slendei not i e iching base of antenn u tei minal joint one h ilf 
fuscous mixed writh whitish Antennae fuscous (illations in mail 1 to li Abdomen 
dark grey tuft giey whitish Legs fuscous mixed with whitish tibm ind first 
fuscouB with whitish lings 8oiowing! narrow costa gently itched apex rounded 
termen obliquely lounded fuscous finely spunkled with whitish sometimes moii 
so in centre of disc maikingB dark fuscous flist dlscal at one thud plical beyond 
it second dlscal at two thirds sometimes forming a short tiansveise descent a 
dot above ind between discils sometimes a short streak befoie and beneath second 
i line fiom thieefouiths costa at Hist tiansveise shaiply angled outwaids in disc 
then euived inwaids to toinus but usually moii oi less obsolete cilia fuscouB with 
some white points Hindwlngs and cilia grey 

The few examples before me show consideiable vaiiation in size and develop 
ment of maiklng The length of the antennal dilations also vaiies moie than 
usual Foi then identification I lely mainly on the stiucture of the palpi but 
more mateiial Is desirable logethei with the following It may be placed befoie 
b photyntts Meyr (No 746) 

Queensland Injune In Match Roma In April Miles In May foui specimens 
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901 Kulecbbia kaesta n sp ( matstu 6 gloomy ) 

18-18 mm Head and thorax fuscous sprinkled with white Palpi slender 
second joint not reaching base of antennae terminal joint one fourth reaching 
vertex fuscous sprinkled with white Antennae fuscous dilations in male 1 
Abdomen fuscous Legs fuscous sprinkled with whitish posteilor pair palei Fore 
wings narrow costa gently arched apex rounded termen very obliquely rounded 
fuscous spunkled with white markings dark fuscouB first dlscal it one third 
plical beneath it second dlscal at two thirds double or crescentic a dot above and 
between dlscals a suffused basal spot and another on mlddoisum a subtermlnal 
line Indented beneath costa cilia grey with a fuscous sub basal line Hindwtngs 
and cilia fuscous 

Very simllai to B dtfflctlvt but the teiminal joint of palpi Is much shorter 

Queensland In June in (ibtuary and Match nine specimens u ceived f ion Mr 
W B Barnard who has the type 

902 LurrcnBiA ci \stobiicha n sp ( kXhotoc x M with b oken lines ) 

J 28 32 mm Head ind thoi ax fuscous Pilpl slender second Joint exceeding 
base of intennae terminal joint thieeflfthB fuscous with a few whitish scales 
Antennae whitish obscurely ringed with fuscous dilations in male 1} Abdomen 
fuscous tuft ochreous grey whitish T egs fuscous posterior pair paler tibiae and 
tarsi white ringed Forewings elongate strongly dilated posteriorly costa slightly 
arched apex rounded termen obliquely lounded fuscous sprinkled with whitish 
markings dark fuscous a fine subcostal broken line ftom base to two thuds a 
similar line below middle bent uiwaids at its extremity to join subcjstal line 
both lines partly continuous to a variable extent a line from four fifths coeti at 
first neirly transveise then bent outwaidB and lontinued neai ind parallel to 
termen to end at tornus a terminal seiies of dots cilia grey whltlBh with a darker 
median line Hlndwings and cilia pale grey 

Queensland Injunt In May and June eight specimens leccived from Mi 
W B Barnard who has the tyi e This may be placed aftei B utnsignn (No 764) 
with which It agieeB in shipe of forewlngs 

903 hUFUii iv lnvoe » fs n si (SpoKornt luiklng in the foiest) 

18 mm Head and thorax whitish blown Palpi with second Joint much 
exceeding base of antennae terminal Joint three fourths whitish brown second 
Joint fuscous externally from base to middle and with a subaptcal fuscous ring 
Antennae whitish brown annulated with fuscous dilations m male 4 Abdomen 
pale ochreous hi own legs whitish ochreous anterior tibiae barred with fuscous 
on outer surface Forewlngs suboval r sta modelately arched apex rounded 
termen obliquely rounded whitish brrwn markings and some scattered scales 
dark fuscous a fine streak from base of costa a dot on base of dorsum stigmata 
rather large first dlscal at one-third plical beneath it second dlscal before two- 
thirds a spot on three fifths costa another on costa before apex giving rise to a 
line of fine dots indented beneath costa thence outwardly curved and running 
along lower halt < f termen to tornus cilia whitish brown with some fuscous 
points Hlndwings and cilia ochreous grey whitish 

North Queensland Lake Barrine (Atherton Tableland) In September two 
specimens This Is not near any other species bnt may precede B mutabilii 

904 Lulechria mutabiub n sp (mutaWln Inconstant) 

$ 18-20 mm Head whitish Palpi with second Joint reaching base of 

antennae slender smooth terminal Joint three fifths slender white Antennae 
grey dilations In male 2 Thorax whitish grey Abdomen ochreous whitish Legs 
ochreous whitish anterior pair pale rosy Forewlngs snboval costa gently arched 
apex rounded tectangular termen obliquely rounded white a small blackish spot at 
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one-third and another at two thirds a dark fuscous streak from mid base along 
fold touching first spot then bent slightly upwards and nearly reaching second 
spot but this may be partly or wholly obsolete cilia white Hlndwings with 5 
approximated to 4 at origin white sometimes ochreous tinged cilia white 

A peculiar species not near any other I place It before E cycnoptera The 
pink forelegs and curvature of vein 5 of hlndwings suggest some affinity to 
Uachimia but the antennal pecten is strongly developed 

Queensland Injune in Match and April three specimens received from 
Mr W B Barnard who has the type 

906 hULROHRiA albifalfis n sp ( albipalpis with whitish palpi ) 

18 mm Head and thorax fuscous Palpi with second joint reaching base 
of antennae teiminal Joint three fourths ochreous whitish extreme base of second 
Joint fuscous Antennae fuscous dilations In male 1 Abdomen grey Legs 
Whitish sprinkled with fuscous anterior pair wholly fuscous except whitish tarsal 
rings Forewings comparatively short and broad dilated posteriorly costa strongly 
arched apex rounded rectangular termen slightly rounded slightly oblique 
fuscous with blackish markings first discal at me third plical beneath It second 
dlscal before two thirds a subterminal line of dots cilia fuscous Hlndwings and 
cilia grey 

An obscure species but easily recognised by its broad forewings and whitish 
rather stout palpi I place It before E thetica (No 880) 

Macpherson Range (Binna Burra 2 500 feet) In February one specimen 


Key to the following Genet a 

lalpi with sc ond Jo nt long rough haired abovo and bencith from middle or lefpre 
to apex 2 

Palpi not ao o 

Palpi with long anterior tuft on ai ex of second Jc Int 3 

Palpi without anterior t ift 4 

F( rowings with 2 and 3 connate or stalked 
Forowlngs with 2 and 3 separate 
Antennae with basal peclen 
Antennae without pecten 
Palpi with apical Inferior tuft 
Palpi without apical tuft 
Hlndwings with 4 absent 
Hlndwings with 4 i resent 
Forowlngs with 2 and 1 stalked 
Forewlngs with 2 and 3 separate 
Antennae without pecten 
Antennae with peeton 
Forewlngs olongate ovate 
Forewlngs broadly ovate 


Kxareio 

Lorethropalpa 

Pleurota 

Zaoorua 


Ptoohoaarxa 


Saropla 

Atheropla 

Orthiaatia 


10 Palpi with second Joint thl kened and rough haired towards apex posteriorly 

Palpi not so 12 

11 Palpi with terminal Joint less than one third Trachyaanola 

Palpi with terminil Joint one half or more Protomaoha 

12 Palpi with second Joint thickened and rough scaled almost from base 13 

Palpi not ao 17 

13 1 alpl with second Joint not reaching base of antennae 14 

Palpi with second Joint reaching base of antennae 


14 Forewlng cilia with a basal s 
Forewing cilia not so 
U Antennae with basal pecten 
Antennae without basal pecten 
1< Antennae without basal pecten 
Antennae with basal pecten 


of broad scales 


Ooeranica 

ButhiotU 

Thalerotrioha 

Traehyayata 



BT A I Tl RM 


59 


17 Palpi w th second joint rough scaled at iji-x anterl rl> 18 

Palpi n t so 19 

18 Hlndwlngs lanceolate 3 and 4 separate AoorotricHa 

Hlndwlngs elongate ovate tr brot U\ o\ Ue 1 and 4 ni to Pachybela 

19 Antennae wthout btaal pectfn A itiopal t 

Antennae w th pecten 0 


68 Qen Pleubota Hb 

Vert p 406 Meyi PLSNSW 1884 p 747 

Tongue present Palpi very long porrect or ascending not recuived second 
joint with rough hairs above and beneath fr<m middle or before middle to apex 
teimlnal joint muth shorter than second ascending slender acute Antennae with 
basal pecten dilations in male model ate cr rather long Forewings with 7 11 
termen Hlndwings elongate ovate neuiation noimai Type P bicostillu Cleid 
from Europe 

This genus is easily recognised by its peculiar palpi which however present 
minor differences in the several species Its closest alllos are all Australian genera 
and there can therefore be little doubt that it is of AuBtiallan origin It is 
theiefoie anomalous th it about 60 specits should occui in the Palaeirctic legion 
while the genus is wholly unrepresented in the Tndomalayan The European 
species are mostly very similar and may have originated according to Meyrick 
from a single immigrant The simplest explanation is that some representative 
spread overland but the genus became extinct in the intermediate region or may 
possibly still survive in high altitudes which have been insufficiently explored foi 
microlepldoptera It is noteworthy that species of Pleurota when intiatiopical 
appe ir to occur only at high altitudes 

h orty two species 

906 Pleuhota semophaneh Meyr PLSN8W 1888 p 1649 Gen Jn» 
Oecophor PI 4 f 66 (Blicbip Dlmbooli WA Yolk Geialdton) 

907 Pieubota iaiuxowa Meyi PL8NSW 1884 p 753 (Beaconsfleld 
Kernshaw Mace don) 

908 Pieubota PHOTououH Meyr ibid 1888 p 1653 ihrytopepla Turn 
TrXBS Aunt 1917 p 76 (fetanthorpe Glen Innes Bathurst) 

909 tPi'EUKO'iA xtpuocbbtsa Low ibid 1904 p 108 (Stawell) 

910 Pietbota phokmicuh Meyr hx>t Mxcro l p 121 (Gisborne) 

911 Puuboia AOAwropiB n sp {ayatrvirtt admirable ) 

<f 20 mra Head yellow Palpi with second joint long poirect shortly 
rough scaled beneath towards ipex and with veiy long rough halts above towards 
apex teimlnal Joint three fifths slondei ascending yellow basal two-thirds of 
second joint and a basal ring on terminal Joint fuscous Antennae fuscous 
dilations in male 1 Ihorax and abdomen fuscous Forewlngs suboblong costa 
rather strongly arched apex round pointed termen strongly oblique whitish 
mostly suffused with yellow mat kings fuscous a broad costal streak from base 
to one fourth some suffusion on mldcoeta connected with a dorsal mark before 
middle and with a large clicular suffused tornal spot a iow of dots fiom thiee 
fourths costa at first outwardly oblique boob bent parallel to termen and partly 
confluent ending on tornus a terminal series of dots Hlndwings pale giey cilia 
pale grey ochfoous tinged 

Noith Queensland Eungella (2 500 feet) in October one specimen 

912 Plecbota TTBodkROA, n sp (rvpexp<x» cheese coloured ) 

<3 $ 15-16 mm Head and thorax ochreous yellow Palpi with second joint 
very long shoit rough hairs on apical two-thirds of upper surface longer hairs 
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on apical half of lower surface terminal Joint two fifths white basal half of 
external surface a subapical ring and a longitudinal streak below middle on 
Inner surface of second joint and all terminal joint fuscous Antennae grey 
Abdomen fuscous tuft ochreous Legs ochreous whitish anterior pair fuscous 
Forewings suboblong costa slightly arched apex rounded termen i ounded slightly 
oblique ochreous yellow a narrow pale fuscous erect bar from tornus teaching 
slightly above middle cilia pale fuscous Hludwings and cilia grey 

But for the palpi this would be taken for a small yellow species of Coeayra 

New South Wales Sydney in Novembei three specimens received from 
Mi 6 M Goldfinch who has the type 

913 Pleuboia THiopm \ n sp (0«ior«vXoi clothed in pale yellow ) 

(J 20 mm Head pale yellow Palpi with loose spreading hairs near apex of 
second Joint beneath and < n apical third above terminal joint fout fifths pale 
yellowish basal two thirds of external surface of second joint and all terminal 
joint fuscous Antennae giey dilations in male 2 Thorax fuscouB Abdomen 
grey tuft pale yellow Legs fuscous posteilor paii yellow Fnewings rather 
narrow costa slightly arched apex pointed termen oblique pale yellow costal 
edge fuscous towards base i rathei laige fuscous tornal spot cilia pile yellow 
Hlndwings giey cilia pale yellow 

Central Australia Mt Liebig one speclmc n received from Mr 1 D O Wilson 

914 Piuirota uoiiopiiamh Meyi PLSNSW 1898 p 1651 (Caloundta to 
Sydney) 

915 Pi ei bota him Aim \h Meyr Frot iluto 1 p 121 (Glen Innes Armidale 
Adamlnaby Gisborne Grampians) 

916 lilt rota BXMiMimu Wlk \xix p 802 Mcyi PLSNSW 1884 

p 762 -pyrosema Meyr 1884 p 754 (Duannga to Melbourne) 

917 Pi kibota pkloxantha Meyr Ibid 1884 p 763 (Namboui to Lismore) 

918 Pi h koia fbammoxaktha Meyi ibid 1884 p 766 (Brisbane to Sydney 
and Mlttagong) 

919 Pin BOTA l omoqbapiia Low TrRBSAv.it 1902 p 245 (Goolwa 
S Aust) —Very near P psammoxantha Differs as follows a small costal mark at 
four fifths no tornal mark teimlnal half of cilia fuscous antennal dilations li 
(In ptammoxantha 1 ) 

920 Plubota macbobcia Meyr PL8NSW 1888 p 1661 (Glen Innes 
Armidale Bathurst Cooma) 

921 Pimjrotv cuicaoouxTA Meyi Ibid 1884 p 767 pertsema Low 
TrRBBAvtt 1906 p 108 (Guyra to Melbourne Tasmania Mt Lofty) 

922 Flpubota enoksma Meyr PLSNSW 1884 p 766 (Macpheison Range 
Mt Kosciusko Victoria Tasmania) 

923 Plkubota btabiastica Meyr PLSNSW 1884 p 767 (Gosford Sydney, 
Bull) Beaconsfleld Fernshaw Gisborne) 

924 Pleubota epicures n bp {iviitXunit oblique) 

$ 17 mm Head white Palpi with loose spreading hairs on upper and lower 
surface of second joint from near base terminal joint two fifths pale fuscous 
Antennae fuscous Thorax and abdomen fuscous Legs pale fuscous posterior pair 
ochreous whitish Fore wings narrow costa strongly arched apex pointed termen 
straight oblique white with fuscous markings a basal costal streak to middle a 
moderate oblique fascia from mldcoeta to mid dorsum a second oblique fascia 
from before apex, narrow on costa broad in disc not reaching tornus a terminal 
line cilia fuscous Hlndwings and cilia grey 
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Near P itaaiastica but the second fascia is not teiminal and does not reach 
tornus 

New South Wales Barrington Tops in December one specimen received 
from Mr O M Goldfinch who has the type 

925 Pifukota hihosimc Turn Tr K s s Aust 1917 p 76 (Namboui to 
Robertaon NSW) —This spec les is distinct from P epxtripta of which 1 have 
both sexes It vanes of my ten examples two from the Macpherson Range have 
the forewings wholly fuscous except fir a broad white dorsal stieak fiom base 
to two thirds and a triangulai white tnrnal spot These <tie females but 1 have 
received a male (antennal ciliations 1) from Mr G M Goldfinch taken at 
Robeitson which corresponds to them nearly 

926 Pifiboia a hoop rut a Meyr PLSNSW 1884 p 768 (Eboi to Sydney 
Mt Kosciusko and Melbourne) 

927 Pifcroia ixicophari Turn ibid 1914 p 568 (Eboi) 

928 Pi K1 SOT a HOI o\tsi a Meyi ibid 1888 p 1662 uidanluin ibid 1914 

p 669 (Glen Innea Guyra hbor Mt Buffalo Beaconsfleld) 

929 PihtuorA oypsina Mcyi ibid 1984 p 756 (Mt Wilson Mittagong 
Fernsbiw Beaconsfleld) 

930 PLfci koia apitbipia Tui □ Tr R 8 8 iust 1917 p 77 (Nambour and 
Macpheison Range to I ismoie) —The female differs from the male in having the 
whole dtrsal and terminal areas of the foiewingB suffused with fuscous brown and 
the obluue line fiom second discal to tornus veiy distinct 

931 11»i bota ]roxima n si (pronmu* veiy near ) 

(f 16 17 mm Head and thorax white more or less tinged with gtty Palpi 
with loose spreading hairs on apical half of lower and apical three fourths of uppei 
surface of second Joint terminal joint two fifths fuscous inner surface and apex 
of second joint white Antennae fuscous dilations In male 1 Abdomen i,iey 
Legs fuscous posterloi pail whitish Forewings slightly dilated costa gently 
arched apex acute termen straight oblique white base of costal edgt fuscous 
stigmata blackish first distal at one third plloal beneath it second discal befoie 
two thuds a suffused fuscous dirsal stieak and some minute teiminal fuscous 
dots cilia white Illndwlngs and cilia grey whitish 

Near P gyp*ina but the forewings are white without any ochreous tinge 
Also In that species the plicil dot precedes the first discal and the markings are 
more developed In the female than In the male 

Victorti Mt Buffalo (4 600 feet) in Januaiy and Februaiy three specimens 

932 11 m bota acbatopa n sp (iicparwTai unmaiked ) 

J 16 mm Head and thorax whitish ochi eous Patpl with long haiiB on 
upper surface of second joint from one-fourth to apex shorter hairs on lower 
suiface from middle to apex terminal joint one half whitish ochreous external 
surface of second joint fuscous Antennae fuscous Abdomen dark grey Legs 
whitish ochreous anteilor pair fuscous Forewings with costa strongly arched 
to middle thence sti tight apex round pointed teimen oblique whltiBh ochreous 
cilia whitlsh-ochreous Hindwings and cilia grey 

Queensland Macpherson Range (Binna Burra 2 000 feet) In December 
NSW Llsmore in October Two specimens 

933 Pi eubota piacina n sp (rkacuvi wooden ) 

( f ? 17-22 mm {lead and thorax brown Palpi with second Joint very long, 
with long hairs on apical three-fourths of upper and apical half of lower surface, 
terminal Joint two fifths pale brown outer surface except apex and inferior hairs 
on second Joint and apex of terminal Joint blackish Antennae grey with blackish 



62 REVISION 01 AUSTKAIIAN LSI IU1PT1RA 1C0PU0RIDAF WII 

annulationB dilations in male 2 Abdomen fuscous tuft brownish Legs 
brownish anterior pair fuscous Forewlngs somewhat dilated costa gently arched 
apex pointed termen oblique pale brown or ochecus suffusedly darker in dorsal 
aiea cilia pale brown on tornus narrowly fuscous Hindwlngs grey cilia 
ochreous whitish 

Queensland Brlbie I near Caloundra in August Crows Nest near 
Toowoomba and Milmerran in September five specimens 

934 PirtaiTA iruoosTrpHm n sp (\t white wieathed ) 

J 5 12 18 mm Head and thoiax white Palpi with second joint 1 ng 

upper surface with long hairs on apical three fifths lower with shorter hairs on 
apical half terminal Joint two thirds white lower surface of second joint except 
apex and all terminal joint fuscous Antennae whitish basal joint fuBCous 
dilations in male two thirds Abdomen i,rey tuft whitish Legs whitish antoi 1 >r 
pair fuscous Forewlngs narrow costa slightly itched apex pointel teimen 
very oblique white with some patchy fuscous suffusion markings fuscous first 
dtscal at one third minute pllcal beyond It second discal before twithlids basal 
area suffused with fuscous leaving a white line on fold median and t mal at eas 
mostly white a small fuscous supratoinal blotch resting on termen a similar 
blotch above middle between discals moie or less connected witt costa slight 
fuscous lines on veins in apical aiea cilia fuscous bases white Hindwlngs and 
cilia pale grey 

Very small and inconspicuous 

Queensland Brisbane in January and February three specimens 
936 Pleubota tkneli ui \ n sp ( tencllulu « veiy Under delicate) 

£ $ 12 18 mm Head and thorax white Palpi with second Joint veiy long 

tough haired above in apical twothlids beneath in apiral half terminal mint 4 
white terminal Joint and base inferior hairs and a Bubiplcal ilng on second joint 
fuscous Antennae whitish grey dilations in male 1 Abdomen grey LegB 
whitish anterior pali fuscous h orewlngs with costa slightly arched apex pointed 
teimen oblique white extieme base of costal edge fuscous stigmata fuscous 
minute first discal beyond one third pllcal beyond it second discal before two- 
thirds cilia pale grey Hindwlngs and cilia pale grey 
Small Inconspicuous and easily overlooked 

North Queensland Cairns in April Queensland Brisbane In March and April 
Six specimens 

936 Piftjbota mackohhcha n sp (naKpotrT long streaked ) 

5 16 mm Head white Palpi with second joint rough haired beneath on 

apical three-fourths hairs longer and forming a tuft at apex shoitly rough haired 
above on apical halt white Inferior edge brown Antennae pale grey Thorax 
white with sublateral brown stripes (Abdomen missing ) Legs pale brownish 
posterior pair whitish Forewlngs narrow costa gently arched apex pointed 
termen very oblique white with fuscous brown markings a broad streak from 
base of costa becoming costal again at three fourths and extending to apex 
giving off a branch to coeta at two thirds another broader to termen and a third 
to tornus joining preceding on termen a broad streak from base of costa along 
fold narrowing to a sharp point at one third cilia pale grey on costa and beneath 
apex fuscous brown Hindwlngs and cilia pale grey 

South Australia Qawler in November one specimen received from Mr O M 
Goldfinch who has the type 

98? Plkubota PBOTOOSAUICA Meyr P L 8 N S W 1884 p 761 crastinervil 
Meyr ibid 1884 p 762 (Stanthorpe Sydney Victoria) —This species is variable 
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fine fuscous streaks are often developed on forewings a subcostal and a dorsal 
from base and a series on terminal reins sometimes the whole disc is traversed 
by these streaks obscuring the light ochreous gr und-colour Its palpi are 
characteristic the long hairs beneath being of even length throughout 

938 Pleurota tephrira Meyr ibid 1888 p 750 leucogramma Turn 
ABSSAmi t 1917 p 76 (Nambour to Mittagong Tasmania WA Geialdton) 

939 Pieubota crfphaea Meyr Ibid 1888 p 1650 (W A Albany Denmark 
Geraldton) 

940 Prn rota thlmujopis Meyr ibid 1884 p 749 (Tasmanii) 

941 Plei rota TrrAWirxfl Turn Plt8 Tag 1926 p 148 (Cradle Mt ) 

942 1 lei rota iaufoia n sp (hctc hi? milk Whitt) 

d 14 15 mm Head and thorax white Palpi with long rough hairs on apical 
two thirds of second joint above on apical half beneath terminal joint 1 white 
base and posterior edge of inferior hairs cn second joint and terminal joint 
fuscous Antennae whitish grey ciliations In male 1 Legs whitish anterior pair 
fuscous Jorewings with costa moderately arched apex pointed termen oblique 
white slightly suffused with grey near base extreme bise of costal edge blackish 
stigmata blackish distinct first discal at one third plical Blightly beyond Becond 
dlscal before two thirds sometimes <i min ite dot beneath second distal a series 
of minute blackish dots in a line from three fourthB costa angled lx fore apex 
thence parallel to termen cilia white Hlndwings and cilia white 

larger than P tenrlluli costa of forewlngs more arched dots more distinct 
a subterminal line pit sent cilia and hlndwings white 

Queensland Cal undia in Octobei New S uth Wales Brunswick Heads in 
January Two specimens 

943 Pikieota homat ot \ Meyr PLSNSW 1888 p 1649 (W A Perth 
Waroona) 

944 PLEtBOrA FBE 1 HFRA Meyr Ibid 1884 p 761 (Tasmania) 

J45 Pieubota zalocoua Meyi ibid 1884 p 749 (Mt Wellington) 

94b Pikibota TRiTOSTiira 1 an P R S Tat 1926 p 149 (Lake Fenton Tas ) 

947 Plec kota pice \ n sp (pi CPUS i itch black) 

9 18 mm Head fuscous Palpi with second joint expanded above and 

beneath with long rough hairs from middle to apex terminal joint three fourths 
fuscous Antennae fuscous Thorax blackish Abdomen fuscous bases of segments 
daik ferruginous Legs fuscous Forewlngs slithtly dilated costa gently arched 
apex pointed termen oblique blackish cilia blackish Hlndwings and cilia grey 

Queensland Noosa in May ont specimen 

69 Gen Cobetubopalpa Tuin 

r» R 8 S Aust 1896 p 27 Mtyr (Itn It t Oecophoi p 104 

Tongue piesent Palpi with second joint veiy long porrect or ascending not 
recurved with long lough hairs above and beneath the latter forming a strong 
projecting terminal tuft terminal joint much shorter than second ascending 
slender acute Forewlngs with 7 to teimen Hlndwings elongate ovate neuratlon 
normal Type C melanoneura 

Nearly allied to Pleurota but differs in the strong anterloi tuft on apex of 
second joint of palpi Three species 

948 Corethbopai-PA kxlaroreuba Meyr P L S N S W 1884 p 744 Grn In* 
Oecophor PI iv f 69 fatcata Turn TrR 8 8 Autt 1896 p 38 (Brisbane 
Sydney Shoalhaven R) 
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949 Corethbopalpa cinlhfa Meyr , ibid , 1884, p 742, = leuconeura Tuin, ibid , 
p 77 (Brisbane to Melbourne, Mt Lofty) 

960 Cobethbopalpa komopiianes, n bp uniform ) 

$ 24 mm Head and thorax biownlshgiey Palpi with long hairs on lower 
surface of second joint fiom one third, ending In a strong apical tuft, shortly rough 
haired above towards apex, terminal Joint one fouith, grey Antennae and abdomen 
grey Legs pale fuscous (posterior pair mlBslng) Foiewings elongate, costa 
slightly aiched, apex round pointed, teimen oblique pale brownish giey cilia giey, 
apices whitish Hlndwings and cilia grey 

Noith Queensland Stannary Hills neai Herbeiton, one specimen received 
from Dr 1 Banctoft 

70 Gen Exabsia 

Meyr, Exot Micro , i, p 269 Type, E paracycla 

Head with appiessed scales, side tufts small Tongue ludimentaiy Palpi 
with second joint moderately long, ascending with a tilangular tuft of hairs from 
middle to apex above, and a long dense projecting apical tuft beneath terminal 
joint as long as second, smooth, slender, acute Antennai with baBal pecten, in 
male modelately ciliated Forewlngs with 2 and 3 connate or Btalked, 7 to termen, 
11 from before middle Hlndwings with 3 and 4 connate 5 from middle of cell 
Type, h paract/cla Two speiies 

951 Exaksia poiiochka Low, TrRREAuit 1903 p 224 (Stawell) 

962 Exabsia pabacycla Low, PLSNSW 1897, p 24 (Broken Hill) — 
Antennal dilations in male 1 Foiewings giey whitish, sometimes whiter towards 
costa, lightly spilnkled with fuscous, costa nairowly pale fuscous, Btlgmata 
fuscous, flist dlscal at one third minute, often obsolete pllcal before it, but often 
obsolete, second dlscal at twothiids usually a series of submarginal fuscous dots 
close to ttrmen 

71 Gen Parabsia, n g 

Head with side tufts laige, with loose spreading haiiB Tongue weakly 
developed Palpi with second joint veiy long ascending, smooth above, with a 
sharply projecting apical tuft beneath, terminal Joint less than half second, 
smooth, slender, acute Antennae with basal pecten, dilations in male long 
Forewlngs with 2 and 3 stalked, 7 to teimen, 11 fiom middle Hlndwings with 

3 and 4 connate, S from middle of cell Near Exarsta 

963 Pabarsia masmobf.a Low, TrRSBAust, 1897, p 64—Lower’s type was 
said to be from Mackay, and 1 have received an example beaiing a printed label 
"Brisbane” but undated I know of no Queensland examples, and have some 
doubt as to the correctness of these localities 

72 Gen Ptooiiosabib Meyr (TrRBBAust, 1906, p 37) 

Tongue present Palpi moderately long, slightly curved, subascending, second 
joint with long projecting tuft of hairs towards apex beneath, terminal joint less 
than half second, slendei, acute Antennae without basal pecten, dilations in 
male moderate Forewlngs with 7 to termen Hlndwings lanceolate, cilia 2, 

4 absent, 6 approximated to 3 

964 tP tociiosawb hobbenda Meyr, ibid, 1906, p 37 (Katoomba, Mt Lofty) 

73 Gen Sabopla Meyr (PLSNSW, 1884, p 748 ) 

Tongue present Palpi moderately long, ascending, recurved, second Joint 
reaching or exceeding base of antennae, with rough projecting apical tuft beneath, 
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terminal joint shortei than second smooth sltndet acute Antennae with basal 
pecten dilations in male short or model ate Forewings with 7 to teinien Hind 
wings lanceolate neuration noi mal Type 8 caelatella 

Ibis natural genus shows considerable variation In the lens 111 of the teimlnal 
joint of the palpi Meyiick recoids one species from South Afnca Ihere are ten 
Austiallan spedes 

966 Saropia himixantiia n sp oi half yellow ) 

d 16 mm Head and thorax fuscous Palpi with second Joint not teaching 
base of antennae with a stiong anterior apical tuft terminal Joint one thud 
fuscous Antennae fuscous dilations in male 1 (Abdomen missing) Legs 
tuscous Forewlngs nanow posteiloily slightly dilated costa stisight ijex 
obtusely pointed lumen sti light oblique fuscous muklngs obscuiely daikci 
flist disc il obsolete plical piesent second distal at two thuds a cuivcd line of 
dots fiom four fifths costa to loinus cilia fuscous Mindwings oiange yellow 
cilia fuscous 

South Austialia Ooldia in August (A J Nicholson) tyie In Coll Goldfinch 

966 fSAKOPiA bbaihyoia Meyi PLbNbW 188Ri 1648 (W A Peith) 

967 tbiRoi i t PKOuoTis Mtyi Lxot Aficio l p 246 (W A Yoik) 

968 tSiROPi a AUlDROPiK Meyi PLSNbW 1888 p 1648 (WA Goaldton) 

969 biaciLt ciabojvoua Mcyi ibid 1884 p 746 (Dilsbani btanthorpe 
Sydney) 

960 tS\ROPi \ ANClSTRoris Meyi Ibid 1888 p 1647 (W A Ge aldton) 

Jbl Sakopia harp tens Meyi ibid 1888 p 1646 (WA Peitb 

Noithamiton) 

962 Saroiia piiiukala Meyi ibid 1884 p 746 (Noosi to Juvls Bay Mt 
Kosciusko) 

963 b \k( pi a cam Ami \ Meyi ibid 16S4 i 746 (Duailngi to Melbourne 
Pt Lincoln) 

964 Sau pi a sum nisMA Low IrRS^Amf 1894 p 99 (Mt lofty) 

74 Gen Amumpi a Mevi (I Lb NSW 1884 p 768 ) 

Tongue present Palpi long euiviil ascending second Joint much exceeding 
base of antennae with tmngulii apical tuft beneath terminal Joint as long as oi 
rather shoitei than second sknder acute Antennae without basal pecten 

dilations In male long Foiewings with < to tcimen Hindwlngs lanceolate oi 
ovate lanceolate mutation noimil Type A mtltchloia 

The trlangulai tuft on palpi varies considerably In degiec of development 
In A barytypa and 4 U/uptcpts it is veiy small Meyiick lecoids one species 
from North America Eleven species 

966 Atugropia tripiaca Meyr /i BS s tml 1902 p 141 (Katoomba) 

966 tATHKuopLA bcioxiNTHA Low ibid 1902 p 242 (Stawell Biichlp) 

967 Athhkipla uk m \b Meyr ibid 1902 p 140 (bylney) 

968 Atufropia mmobc Tuin PK8Tas 192f p 149 (Tasmanian Mts) 

989 AmnuipiA baryupa n sp (ftapvrmt heavily maiked ) 

14 16 mm Head pale yellow Palpi ochieous whitish second jofnt with 
a small angular apical Inferioi piojection fuscous externally on distal half except 
at apex apical third of terminal Joint fuscous Antennae pale yellow becoming 
grey towards apex dilations In malt extiemely long (12) Thorax pale yellow 
Abdomen grey towards base whitish Legs fuscous with whitish ochreous rings, 
posterior pair whitish ochreous Forewlngs dilated costa strongly arched apex 
pointed termen straight oblique pale yellow with fuscous brown maiklngB a 
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costal stieak very nauow to onefouitli thence bioadei to apex an oblique 
narrow fascia fiom costa about middle to one tbltd dorsum a spot in disc at two- 
thirds touching a lather bioad subteimlnal fascia its anterloi edge straight 
posterior edge sharply dentate cilia pale yellow on costa fuscous on tornus and 
dorsum grey Hindwings lather nartowiy ovate apex rounded whitish suffused 
with pale grey town de apex cilia pale giey on tornus and dorsum whitish 

The slight angular projection which i epresents the tuft of the palpi chai ic 
teilstic of the genus is distinct but might be easily overlooked 

Queensland Macpherson Range (low level to 4 000 feet) in November 
December and Febtuaiy seven specimens 

970 ATiiraoi i a DY8PREPF8 n xp (8uFFp«in)t unadorned) 

c? IS mm Head and thoiax whitish ochieous Palpi with angular thickening 
at apex of second joint teiminal joint 1 whitish ochieous outer nutfaee of second 
joint except apex fuscous Antennae whitish oehreouB towards base fuscous 
dilations m male 8 Abdomen pale giey Legs fuscous posteiloi pail whitish 
ochreous Joiewings nanow costa gently arched apex rounded teimen obliquely 
rounded whitish ochreous stigmata blackish first dlscal before one third pltcal 
beyond it serond discal befoie two thirds cilia whitish ochnous Hindwings and 
cilia whitish grey 

Queensland Bunya Mts in November and December two specimens 

971 Athfroji \ croc Ft n sp saffion ) 

<f ? 12 13 mm Head and thorax oiange Palpi with a strong anterior 

triangular tuft on second joint teiminal joint three fifths ochieous with a broad 
fuscous subaplcal tiansveise bai on second Joint Antcnnu. oihreous annulated 
with fuscous dilations in male 8 Abdomen and legs fuscous ForewingB dilated 
posteriorly costa gently arched apex pointed teimen obliqui oiange with dark 
fuscous markings flist discal at one third plical befoie it second discal before 
two thirds a bioad subtermlnal fascia leaving terminal edge oiange cilia oiange 
on apex and toinus fuscous Hindwings and cilia giey 

Differs fiom A tntliihlora in the deep orange and fuscous foiewings and the 
daiker hindwings 

New South AV lU s Sydney in Septembei and October three specimens leceived 
from Mr G M Goldfinch who has the type 

972 Amurcpia mpikhtoba Meyi PL8N8W 1884 p 769 (Katoomba 

Jervis Bay Gisborne Bt iconsfleld) 

973 Athfropi v psaiimi ms Tuin Tr R St Sf Aust 1898 p 211 (Brisbane 
Macpheison Range Sydney Moruyi) 

974 Atheropla dbcaspila Meyr PLSNSW 1888 p 1663 (Bathurst 

Gisborne Beaconsfleld) 

976 fATiiEBOPLA PHiLOPis Meyi ibid 1888 p 1662 (Mt Kosciusko) 

76 Gen Obtiuasiis Meyr (Exot Micro i p 247) 

Tongue piesent Palpi very long ascending lecurved second joint more than 
twice length of face with loose rough hairs before middle forming a strong apical 
tuft terminal joint about half second slender acute Antennae without basal 
pecten dilations in male short Forewings with 7 to termen Hindwings elongate 
ovate neuratlon noimal 

976 Obthiastis hypbbocha Meyr PLSNSW 1884 p 764 (Katoomba Mt 
Kosciusko Wangaratta Mt Erica) 
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76 Gen Zacobus Butl (Ann Mag Nat Hist (6) lx 1882 p 102) 

Tongue piesent Palpi veiy long itcurvtd ascending second joint moie than 
twice length of face shoitly lougli haired above at apev ind beneath hom one- 
third to tpex teiminal Joint shoitei than second slender acute Antennae 
without bisal iu ten cillitions m male shod Foiewmgs with 7 to termen Hind 
wlngB ovate bioadei thin fouwings neuiation normal Type 7 rara I ltfei 
only one species to this genus 

977 ZvcoBtrs cab v Butl 4 U V H (5) IX p 103 Meyi PLbNSW 1884 
p 740 (Stanthoipe to Katoomba ind Bathuist Victoila 1 ismanti) 

77 lien ThaiFR oiBicii\ Meyi (PLSNSW 1884 p 741) 

Tongue present Palpi model ately long lecuived second joint reaching base 
or antennae shoitly lough hilied beneath fiom middle to apex Bmootli above 
teiminal joint is long as oi shoitei than second slendei acute Antennae without 
basal peettn cillitions In mile shoit oi long Foiewingb with 7 to teimen Hind 
wings elongate ovate neuiation normal Type T myltctlla Foui species 

97S Ihaihi TBICUA MT1UHIA Meyi PLSNSU 1884 p 741 (Stanthoin 
to Melbouine Tismania) 

979 Thalebotbiciia iifwispila Meji (PI SN8W 1888 p 1636 
tr<mnopelta Low ibid 1897 p 269) 

£ 5 20 mm Held and thorax whitishochieous Palpi with second joint 

expanded it apex to foim an angulai antenor tuft terminal Joint 1 whitish 
ochieous outer sutface of second Joint except apex fuscous Antennae ochre oub 
grey towards base fuscous cillitions In mnle 6 Abdomen grey tuft whitish 
Ochieous Lfgs fuscous with whitish-ochieous rings posterior pail except tarsi 
whitish ochieous Forewings dilated posteiioily costi almost straight apex 
pointed termen modeiatcly oblique whitish ochieous maikings and scanty 

lnoiatlondaik fuscous flist disc il at one third phcal beyond it second dlscal befoie 
two thiids a toinal dot above which Is a clrculai blotch a senes of dots on apical 
thlid of costa and teimen cilia whitish ochreoi Hmdwlngs and cilia whitish 
Described fiom the types both of which aie in the South Australian Museum 
Victoria Moe Hamilton 

980 Thaifbothicha mon«vaoa n sp (montxvagui loamlng the mountain ) 
J 24 26 mm Head thoiax abdomen an 1 legs gity Palpi with terminal 

joint two thuds grey Antennae grey dilations in male 1| Foiswings scarcely 
dilated costa gently arched apex obtusely pointed teimen straight oblique pale 
grey stigmata blackish first discil at one-third plical before it second dlscal 
well before two thirds cilia whitish grey Hlndwlngs and cilia pale grey 

New South Walts Mt Kosciusko (5 000 feet) in Decembet three specimens 
received fiom Mr G M Goldfinch who has the type 

981 Thai fbotbioha wfboplaca n sp (tua-orXann wltl median blotch ) 

£ 28 mm Head white Palpi with second joint expanded at apex to form a 
small angulai anterior tuft teiminal Joint 1 white second joint except apex and 
extreme apex of terminal Joint fuscous Antennae p ile grey dilations In male B 
Thorax grey Abdomen grey mixed with blackish apices of segments and tuft 
whitish Legs grey anteilor pair fuscous Forewings dilated posteriorly costa 
strongly arched apex acu*e termen sinuate oblique grey markings fuscous a 
suffused circular blotch on mid dorsum with some surrounding suffusion a slender 
line from midcosta towaids mid teimen sharply angled In middle and continued 
to four fifths dorsum an intenupted terminal line cilia grey on apex fuscous 
Hlndwlngs and cilia pale grey 
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Tasmania Mt Wellington in January one specimen 

78 Gen Trai hyxysta Meyr (Exot Miao 1 p 652) 

Tongue present Palpi ascending lecurved second Joint teaching base of 
antennae thickened with dense scales roughly piojecttng beneath throughout 
terminal Joint less than onethlid second Antennae with busal pecten In male 
rather strongly ciliated ForewingB with 7 to termen Hlndwlngs elongate ovate 
neuratlon normal 

982 TTbachvxvsta cntictiroma Meyr TrifSSAuit 1902 P 137 (Heales 
vllle V) 

79 Gin Co*«»NM4 Meyi (PLbNSW 1884 p 759) 

longue present I ilpi with second Joint not leaching base of antennae with 
rough projecting scales bent ith from middle to ipe\ terminal Joint less than 
one half slender acute Antennae with basal pecten in male shortly clllited 
hoiewlnge with 7 to teimen Hlndwlngs lather bioadly ovate neuiatlon noimal 
Type C uabrlJa Two Bpenes 

983 Corhanica lsABfcUA Newm ItEk (2) 111 1856 p 296 Meyi 

PLSNbW 1884 p 760 (Brisbane and Toowoomba to Melbourne ind Gisborne) 

984 CotKVWCA I Kin m e Meyr ibid 1884 p 7(>0 (Victoria South Vustialla 
WA Cundeidin) 

80 Gen Thai iuzanci a Turn (7»ASS4it%f 1917 p 79) 

Tongue present Palpi with second Joint much exceeding base of antennae 
moie than twice length of tace lough anteilorly postenorly expanded with long 
hairs at apex terminal Joint one sixth slendei acute Antinnae with bisal pecten 
dilations in male long Foiewings with 7 to teimen 2 anil 3 stalked Hindwings 
elongate ovate neuiatlon noimal 

The affinities of this genus ue fai from cleai 

986 IKACUIZANU i liismcv Tuin TYKSSAuW 1917 p 80 (\\ A 

Cundeidin) 

81 Gen Protom vein Meyi (PISNSW 1S84 p 739) 

Tongue piesent Palpi long lecuived ascending second Joint exceeding base 
of antennae giadually thickened towaids apix with short lough hails at or 
towaids apex i>osteiioily ind HOmetimes also antenoily teimlnal joint ahoitei 
than second slender acute Antennae with basal pecten dilations In male short 
*oiewings with 7 to teimen Hindwings elongate ovate ncuiatlon normil Type 
P (haJchaspts 

A natural genus which as hcie defined shows slight vacations in the scaling 
of the second joint of the palpi It is piobably directly ancestral to Pliuiota 
Meyrlck recoids two bpeclcs from bouth Africa Eight species 

986 Proiouacua ciiAKUABPis Meyi PLSNSW 1884 p 740 (Iweed Hds 
to Melbourne Hobait Mt Lofty) 

987 PsoroMACHA conhuktfixa Wlk xxix p 651 Meyi ibid 1884 p 739 
(Sydney Katoomba JervlB Bay) 

988 Proiouacha ochhochaxcha Meyi Ibid 1888 p 1646 (WA \lbany) 

989 Pbotouacua btraminra Turn TrRSVAust 1917 p 78 (Brisbane) 

990 PaoroMACUA faraiia Meyr hxot Micro 1 p 122 (Adelaide) 

991 Protoicacha zorodes n sp (J«p«4i)i unmarked ) 

<J 23 mm Head and thoiax whitish ochreous Palpi with second Joint 
i$uch exceeding base of antennae thickened with rough bail s at apex postei iorly 
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terminal Joint one flftb anteiioily fuscous posteriory whitish ochreous Antennae 
whitish ochi eous dilations in male 6 Abdomen ochre ous whitish Legs ochieous 
whitish interior pall fuscous forewings elongate costa Btrongly aichtd apex 
round pointed ltrmen obliquely rounded whitish ochieous cilia whitish ochieous 
Hlndwmgs and cilia whitish 

North Queensland Lake Bairlne (Athetton Tableland 1 in November one 
specimen in Coll Goldfinch 

992 Pkotomicha pniOFiMiMA n sp ($\oo n not imitating bark ) 

3 18 19 mm Head and thoiax whitish spilnkled with duk fuscous Palpi 

whitish second joint spilnkled with blackish Antennae grey dilations in male 1} 
Abdomen giey bises of segmints brown Jigs anteiioi pall fuscous middle 
paii white spilnkled with fuscous posteilor pan gtey Torewings nanow costa 
gently arched apex round pointed teimen stiaight oblique white suffused and 
spilnkled with fuscous appealing giey lntenupted slendei blackish longitudinal 
streaks on fold beneith fold on uppei mwgin of cell anl scveial befou apex 
cilia white with fuscous bus Hind wings ind <illa i ale giey 

Queenslind Yepioon in Octobei two specimens 

992 Protomacu i AMiiaveinv luin TrPS\Au»>t 1917 p 78 (Bundibeigto 
bydney) 

82 Gen Aiolocoswi Meyi (PL S NSW 1880 p 226) 

Head smooth Tongut piesent Pilpl slendei second Joint not reaching base 
of antennat lough scaled beneath teiminal Joint one hilf acute Antennae with 
basal pecten oillitions In male short iorewings with 7 to teimen 1 not furcate 
at bas< cilia with a bisal seins of bioad scales Hindwings lanceolate neuiation 
noimil lype A inti zona lluee Merits 

9J4 Atoioeosm ocioxamuiv Meyi fi K S S Amt 1906 p 38 (W A 
Albany leith Ml Birkei) 

996 At i ocohm\ innisi n\ Meyr PI SNSW 1880 p 226 (Sydney 
Beaconsfleld) 

996 tAmoecsMi \BDilFUA Wlk xxvnl 1 491 (Queensland) 

83 Gen Fi mints Meyi U<J t After i p 246) 

Head with shoit eicct sidetufts Tongue present Palpi with second joint 
not leaching base of antennae thickened with lough scales anteiiorly terminal 
Joint shoit or modeiate (one thlid to two thirds) slendei acute Antennae without 
basal pecten dilations in male long Forewlngs with 7 to teimen 1 furcate at 
base Hindwings nnlowly elongiteovate neuiation noimal Type F xanthoitclta 
Foui species 

997 Euthictis ptKTAxrHBA Meyr Fxot Mxcro 1 p 120 (Calms) 

998 Evrmcus xanthodei ta Meyr PL8N8W 1888 p 1637 (Deloralne 
Hobart Mt Lorty) 

999 bvmicTiB markaraspis Meyr Ibid 1880 p 226 (Katoomba Gisborne 
Beaconsfleld Tasmania) 

1000 Eutiiictis AtAMpms n sp (i\a/inrtt gloomy ) 

3 5> 14-18 mm Head thorax and abdomen fuscous Palpi with terminal 

Joint two-thirds fuscous Antennae fuscous dilations In male 2 Legs fuscous 
posterior pair grey whitish Forewlngs narrow costa (n male almost straight in 
female slightly arched, apex pointed termen straight oblique pale fuscous 
stigmata small dork fuscous first discal at one third pllcal slightly bevond it 
second dlscal before two thirds median area between stigmata giey whitish cilia 
pale fuscous Hindwings and cilia fuscous 
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South Australia Mt Lofty in October abundant flying neai the giound in 
the late afternoon 

84 Gen Pachvbela Turn (TrRBbAiut 1917 p 94) 

Tongue absent Palpi with second joint leaching base of antennae much 
thickened with loosely appresstd scales and gieatly expanded with tough scales 
anteiloily at apex teiminal Joint much shot ter rather Btout or markedly so more 
or less acute Antennae stout basal pecten strong dilations in male model ate 
or rather long Foicwings with 7 to termen Hindwings elongate ovate neuiatlon 
normal lype P a mica Eleven sjieiies 

1001 PUHIBELA tRFMNODistMA Low PLSN&W 1897 p 19 (Bioken Hill 
Peteisbuig SA Waioona WA) 

1002 tl \lhtb»lv gUADEiiiiA Low ft R S S Aust 1901 p 86 (Bioken Hill) 

1003 Pachibfla miuiica Turn ibid 1917 p 94 (Adavale Q Sea I ike 
\ )—Best distinguished from paitaa by the very stout teiminal joint of talpi 
In the lattei this is comparatively slender 

1004 Pagitybfli pariba Turn ibid 1917 p 9B (lnjune Adavale) 

1006 Pacuimla PHirorunNA n up (^tXortxrot cunous) 

<f 22 24 mm Held whitish Palpi with terminal Joint three fifths lathci 
stout whitish oitei suiface of second joint sometimes fuscous at base Antennae 
giey annulated with fuscous dilations in m lie 1 Thorax fuscous Abdomen guy 
Legs fuscous with ochieous whitish lings postenoi paii whitish grey FoiewingB 
rathi i nanow slightly dilated costa slightly aiched apex tound pointed teimcn 
veiy obliquely lounded fuscous with whitish inoiation markings pale teddlbh 
paitly outlined with blicklsh scales an ltregulu Bubmedian streak fiom bise 
to onethtid thiee subcostal dlacal spots In a line it one thud twothlids md 
midway between a terminal area ill defined anteuoily posteriorly more oi less 
divided into spots by fine fuscous lines costal edge whitish from onefouith to 
near ipex cilia fuscous apices sometimes white 

¥ 28 imn Forewings whitish except foi a bio id fuBcous costal Bticak from 
base to three fifths submedian streik mostly blackish discal spots appioximated 

Evidently a vanable species 

Queensland (unnamulla in Apnl two males and one female 

1006 1 AciiYni i a riioiu lew PLSNSW 1900 i 42 (Warrego Bioken 
Hill) 

1007 1 AcniBM a ABcoctNiBA Low Ti R b S Auit 1901 p 86 m imua Low 
PL fa NSW 1916 p 482 (Broken Hill) 

1008 Pacuiblia iipobina Meyr hot Micro 1 p 169 (W A Rocbuine) 

1009 Pachtbeli TFTBASPORA Low P L Ss N S W 1900 p 413 (WA Derby) 

1010 Pachirma babc isMA Low TV R b S Auit 1896 p 164 tnbxoima 
Low PLSNSW 1900 p 42 (Bourke Bioken Hill Cockbuin) 

1011 Pacuybei a eurypolia n bp («DpuTo\iof broad grey ) 

<$ 31 mm Head and thorax grey Palpi with tough apical expansion of 
second joint large teiminal joint one half stout giey external suifacc of second 
joint fuscous anteriorly Antennae grey dilations in male 1} Abdomen pale 
grey Legs fuscous with ochrcous whitish lings (postenoi pall missing) Fore 
wings broad costa moderately arched apex rounded teimen obliquely rounded 
minute discal dots at one third and two thirds pale reddiBh each with a dark 
fuscous dot beneath a series of dark fuscous dots on termen and apical fourth of 
costa cilia grey Hindwings and cilia grey 

Queensland Cunnamulla in April one specimen 
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B\ A J 

85 Gen Antiopala Meyr (PLSNSW 1888 j 1646) 

Palpi long lecurved ascending second joint leaching an! usually much 
exceeding base of antennae smooth terminal Jilnt shorter than or nearly as long 
as second slender Antennae without baBil pecten (veiy rarely two oi thiee scales 
present) tore wings with 7 to teimen Hindwings with 3 and 4 connate or 
approximated at ongin Type A tcphraea Ten species 

1012 Antiopala oennaea n sp (ytrraiot noble ) 

cf 5? 11 12 mm Heid otangt Palpi with second joint exueilng bise of 
antennae teiminal Joint foui fifths oiange In female terminal joint and a sub 
apical ling on sicond joint blackish Antennae fuscous dilations in male 5 
Thorax fuscous Abdomen onnge-ochieous Legs fuscous posterioi pan 
ochieous lorewings with cost! gently aiched apex pointed termen straight 
oblique orange a dark fuscous basal fascia a laige apical blotch dark fuscoub 
with purple lcflections anteiior edge stt sight from three fifths costa to thicc fifths 
dorsum cilia or mge on tot nus fuscous Hindwings fuscous cilit fuscous around 
apex oiange 

North Queensland Cape Yotk in Apnl and May three specimens fioin Mi 
W B Bain nd who h is the type 

1013 Antiopai \ baihroxanTHA n sp (/Jafyofarfloi yellow at the base ) 

<? 16 mm Head pale yellow Palpi with second joint exeteding base of 
antennae teiminal joint one fourth pale vellow Antennae fuscouB dilations in 
male 10 Thoi i\ fuscous with i smill pale jellow posterior spot Abdomen giey 
I egs fuscous posterioi [ait whitish 1 orewings naiiow costa gently aiched apex 
pointed termen stiaight oblique fuscous basil third pale yellow except for a 
small basal f iscl i a daikei dlscal dot it on< thud cilia fuscous HindwlngB md 
(ilia pile giey 

Noith Queensland Eungella In biptembei one specimen in Coll Goldfinch 

1014 An u iaia irwiTTNtTA Tuin Jrtt <5 S 4nsf 1917 p 93 (Mt 
Tambourine Mi<[huson Range) 

1016 Antiop u a Nipnohi n sp (» t/>ooTi>kot m snow white clothing) 

S 18 mm Held md tlioiax white lalpi with second Joint much exceeding 
base of antennae terminal joint two filths white Antennae grey whitish 
Abdomen whitish grey legs whitish Foiewlngs nauow costa stiongly aiched 
apex pointed termen oblique white cilia white Hindwings and eilla white 

Lxceptlonal in the genus by its palpi 

New South Wales Mt Kosciusko (5 6 000 feet) In Januaiy two specimens 

1016 ANiiorAi v NFLKOifNEb n sp («i/poT«nj» with tightened slnewB ) 

V 17 mm Hoad whitish Palpi with second Joint exceeding base of antennae 
teiminal Joint 1 fuscous ipex of second joint and teiminal Joint except apex 
whitish Antennae pale grey Tlioiax pale grey tegulae fuscous Abdomen pale 
grey Legs grey posteiior pair ochri oub whitish Pore vingB slightly dilated 
costa moderately arched apex pointed termen straight oblique pale giey with 
daik fuscous streaks i streak from base along fold neaih to toinus stigmata 
represented by sboit streakB flist dlscal at one third s* coi d at thiee fifths fine 
interrupted stieakB on all veins cilia giey spnnkled with fuscous Hindwings and 
cilia whitish 

New South Wales Mittagong In Novembei one specimen received from Mr 
Or M Goldfinch who htfb the type 

1017 JAntioiala milanoofntra Meyr PLSNSW 1888 p 1679 (Melbourne) 

1018 Antiopai a anokooes Meyr ibid 1888 p 1653 (Sydney) 
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1019. Ajttiopala tkphsaba Meyr., Ibid., 1888, p 1647 (Deloraine, Mt 
Wellington). 

1020. Antiopala cbknospila Turn., TrJt S.S.Auat , 1917, p 79 (Eungella to 
Lismore). 

1021. Antiopaia proci ivis, n. bp. (procl tvw, oblique) 

<f, ?. 14-18 mm Head and thorax grey Palpi with second joint Just reaching 
base of antennae, terminal joint two-thirdB, whitish sprinkled with fuscous, outer 
sutface of second joint except apex fuscous Antennae whitish annulated with 
dark fuscous, dilations in male 1 Abdomen pale giey Legs fuscous, with 
ochreous-whitish rings, posterioi pair mostly ochreous whitish Forewings with 
costa gently arched, apex round-pointed, termen obliquely rounded, ochreouB- 
whltish, markings and some irroratlon dark fuscous, three basal dots, costal, 
median, and dorsal, costal spots near base and at one-fourth, two oblique fasciae, 
a broad median fascia tolerably well defined, a more suffused subteimlnal fascia, 
stigmata blackish, on margins of first fascia, fltst diseal at one-tlilrd, pllcnl befoie 
it, second discal before two-thirds, a teimlnal line, cilia, grey, baseB obscurely 
barred with fuscous, extreme apices whitish. HindwingB whitish, apex grey- 
suffused; cilia pale giey, on tornus and dot sum whitish 

Queensland National Patk (3,000 feet) In October, Novcmbei, and January, 
sixteen specimens, including onl) one female 
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TROMBIDIID LARVAL IN NEW GUINEA (ACARINA TROMBIDIIDAE) 

By Caul E M Gcnthm MB BS DTM (Sydney) Field Medical Officer 
Bulolo Gold Diedging Limited Bulolo Territory of New Guinea 
(Communicated by Frank H Taylor F R F 1 F / 8 ) 

(Forty TextHgureR) 


I Re id 2bth A|nl 1911] 


Owing to the writer <i lack of experience some confusion has arisen with 
regard to the nomenclature of these species Shortly after this article was 
despatched for publication a paper discussing the relation of these species to 
endemic typhus In New Guinea was prepared It Included a list (but no 
descriptions) of the names originally intended for them The latter article has 
already been published (1938) and the oilginal names have therefore become 
nomtna nuda 1 list of tht piesent names with the corresponding original 
nomxna nuda Is given below 


Present names 
T Mrsti var bulolo ensis 
T riot 
N yeomansi 
N kolllpvffoe 
N impar 
N lories 
N edxeardai 

N baekhoumel 
N dubui 
8 James t 
8 bleu towel 
W tnorobeueis 
L auattaHrnsi 


Nomina nuda 
T hiretl var morobenau 
r eduarlai 

N r allipygea 
A <la i la 
V llnunyl 
N riot 

N l rh ocoi oiiata 
N Jounurl 

8 rotunda 

9 pcomanvi 
K 7 but >loene s 
II bleetoioei 


General Considerations 

Larval mites ate abundant In New Guinea where they go by the pidgin 
name of bush mokka and tew whites who get off the beaten track escape the 
Irritation of their bites Natives occasionally complain of their attacks the 
Flnschhafen tribes call them ptpi on the Ral Coast they aie called pupunp 
Patton (1931) states that In New Guinea they are known as akran 

The mokka Is distinctly regional in Its habitat In general the fcvnat hills 
(switchback country covered with kunai grass and kangatoo grass) are practically 
free although the scrub along the water-courses among these hills Is fairly heavily 
Infested the bush is patchy—areas of dense damp jungle m the river basins and 
smaller valleys are very bad sago palm (sak sak) and water bamboo (pit pit) 
swamps are reputed te be the most heavily Infested spots of all but the drier 
less dense bush on the mountain slopes seems often to be quite free 

The larvae attack the parts of the body wheie the clothing exerts pressure— 
around the walstUne beneath the stocking especially on the dorsum of the foot 
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ana undei the gattei, on the sciotum, and in the groins and armpits They 
bury the full length of their cheliceral fangs in the Bkin, projecting from 
between the fangs is found a tubule In colonies composed of newly hatched 
larvae, these tubules appear with rounded blind endB, without uny adventitia, of 
varying lengths from a few microns up The tubule 1 b a remarkable organ, its 
wall is thin and colourless, and 1 have seen one 290 m long. It must be possessed 
of power to cause lysis of the host'H tissues at its tip. probably by reason of a 
salivary secretion That there is an irritant secretion injected by the larva is 
pioved by the development, at the site of a bite, of an itching papule topped 
by a blister 

If Huch be the case, then the obviouB adventitious coat Bunoundlng the line 
tubular sheath is easily explained as a zone of reaction by the host’s tissues against 
the irritation of the lysing secretion 

Brandis, in 1897, as quoted by Waiburton (1928), described "long trumpet-like 
oigans plunged deeply into the tissues” Fantham, Stephens and Theobald (1916) 
give two lllustiattons showing tbe chclicerae, the tubule and the adventitious 
coat, with the captions “1 Lcptus autumnaln with so-railed sucking proboscis 
(enlaiged)” and "2 Do The so-called proboscis is formed around the hypo- 
pharynx sunk into the skin ” In the text the following passage occurs "Around 
the point attacked theie arises a wheal about the size of a lentil, and around 
the Inseited liypophaiynv a fibrinous secietlon, the ‘pioboBcis’, which however ir 
a product of the host just as chltlnous secretions are provoked by Trombtdta 
parasitic on arthropods” 

It seems that my “tubular sheath” and the "long trumpet-like organs” of 
Brandis are identical with the “hypopharynx” of these writers, and I believe 
that their name is the beat one It is also appaient that my “adventitious coat” 
Is their “fibrinous secretion”, and that it in to the description of this structure 
as a “proboscis" that they object so strongly Unless this interpretation of their 
remarks be accepted, they must be credited with applying the term "hypopharynx” 
to the chellcerae, which is unlikely 

Womersley (1938a) gives a sketch of T macropus showing the “rostral tube”, 
which corresponds to the hypopharynx 

Bosts 

Tbe following birds and mammals have been found by me to harbour larval 
mites of various species- 

1 Red bush-fowl. Jungle-fowl (Begapodius duperreyt) 

Colonies on neck and legs. Single specimens embedded in the neck, around 
the eyes, ears and beak, beneath the wings and on the legs, and around the 
cloaca Single specimens running free among the feathers The following 
species have been found on this bird: T. htrsti var bulolocnsis, If yeomaiui, 
If retrocincta, 8 jamesx, T riot, V. e Awards i, If. backhouse t, 8 blestowei. 
Found on 86 of 93 examined 

2. Grey bush-turkey ( Talegallus jobiensis) 

Colonies on comb and wattles. Single specimens as on the bush-fowl T. htrsti 
▼ar buloloensis was found on 9 of 10 examined 

3. Cassowary, Buruk (Casuarius casuarius). 

Colonies and single specimens as on the bush-fowl T htrsti var buloloensis 
was found on 10 examined, a single specimen of Leeutcenhockla australiense 
Hirst, 1929, was found on one. 
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4 Ground pigeon (OallUolumb i jobtenats) 

Colonies and single specimens as on the bush fowl T Atisd vir buloloensia 
was found on 6 of 7 examined 

5 Swamp hen Puipl* w at a lien {Poiphyno mtlanotus) 

One specimen of 1 Utril t vu lulolttnan embedded neai the eye on eich ot 
2 of 4 examined 

6 Kail Swamp hen (Imaurorms mului latim nigrifrons) 

One specimen of T hirsti vu moiob nm embedded neui the cloiei on 1 ot J 
examined 

7 Pairil (I onus rotatui subsp ) 

Out ct lony (ontunins 12 specimens of V form s on thi ntik of 1 tuuak ot 
b (xumined 

8 Biown s lat I ittli ldt iPiffns Jiom/ii) 

Manv specimena of N k illipygos embedded iround the inammai oi m thi 
penis of 6 and running fin in the fur of 20 ova font lining A kalltpygos 
cemented to the ihdominil hiiih <f miny houi specimens of W morobensu, 
running tree m the fur <f £ 1 ound on £1 of 300 eximu ed Browns lat 
nadily becomes dom<stin!ed il the 100 at less! .50 wue taken in ind 
around townships uid onlv 2 timed mitts I h< lemilndei wue ti ippid 
in the bush ) 

9 Blown bush lat Mottle taihd i it (/attics mij us) 

A < npat m tows like fringes ilong the tne niugms of the cats ind singli 
siucimens on the penis siiotum oi mammai Manv specimens of N kalltpygos 
on flit penis ibdomen ind land legs and tunning fitc in the fur Os i 
cont lining \ kallxpyois cemented to tin ibdotuiml hans Seveial specimens 
of IV motobenns embedded In the nose hound on 13 specimens examined 

10 Aiboteal mouse ( V/< lonips sp ) 

Single specimens of V talUpypos running free in the fui of 1 of 2 Juveniles 
examined 

11 Aiborc il lat Monckton s melomyB [Uilmy momktoni) 

\ impai in rows on the fiee maiglns of the earn N kalltpygos running ftec 
In the fui and embedded m the penis legs and sciotum on 2 examined 

12 Arboreal i it btilkei s melomys (Mtlomys stalku i) 

V rnpar and V kalltpygos as foi V moncktom Ova containing \ kallipyga* 
cemented to the abdominal lulls Found on 1 only 

13 Arboreal rat Rufous melomys (Jfi lomys tuber) 

As for M italkin Found on 1 examined 

14 Bandicoot Vumut (hhymtpna lotkcnlli) 

Colonies on the scrotum or around and just Inside the Up of the pouch The 
following were found on 9 of 10 examined T h »r*fl var buloloentts 
N kallipygos & jam cm N iduardst N i mpar 
16 Bandicoot Uumut (P> rotyrU s raffroyana) 

Colonies of N impair and single specimens of N kalltpygot on the scrotum of 
1 examined 

16 BuBh pig Wild pig (Sics papuensix) 

Colonies In the groin and aiound the eai on 1 Juvenile of 54 examined 80 
specimens of T hiratt var bulolo^naia 

17 Man 

Nineteen specimens of T hitatt var bulolomau from S men at Bulolo 15 
specimens of S bUslotcti from 2 others at Wewak and 6 specimens of 
8 bltstowet fiom 1 at Bulolo 
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The colonies leferied to occur on areas of skin -which aie almost bare of 
fui or feathers They are foimed of groups of up to 60 larvae packed closely 
togethci heads down in hollowed out pits in the Bktn Abandoned pits can be 
found on birds Ailed with a -waxy yellow scab which can easily be detached 
le iving the pit lined by apparently not mal epithelium Sometimes pits are found 
suriounding the contoui featheis but I hav< never found them aiound the target 
feathers On the bandicoot the pits are not deep and when abandoned are coveted 
with an oidinaiy seious scab I have not found on rodents here any colonies 01 
single specimens 01 abandoned pits eithei in 01 around the eats except foi the 
funges of N tm/ai ilong thi fiee mat gins of the earB of the vailouB species of 
MiAomya and the blown bush lat 

V Kalltpj/gos and IV morobens it do not occui in colonies but they do occui 
consistently In fanly huge numbns in the same sites on their hoBts T ttot 
\ iduardu N retiocincta \ baihhount V dubia and S jimes t have not >et 
been found In colonics which suggests that the chief hosts of these species have 
not yet been located These may yet be found among the two si < cits of snipe 
and one of quail which hive not yet been investigated 

The following have been examined without finding any iaival mites whatevei 
the litgei numbeis aie approximate only but are piactlcally collect 100 pigeonB 
(3 species) 80 cockatoos 20 doves (2 species) 10 pauakeets (2 species) 6 king 
hbheis 6 owls (3 species) 3 hiwks 3 hoinbUls 2 nightheions 2 quail 200 
miscellaneous small peichlng biids (about 30 species) 50 Bnakes in 1 llzaidb 
40 flying foxes 10 bits (3 species) 5 opossums 3 flying squinels 6 wallabies 
ltrllable natives however issuie me that laivie sometimes occui in colonies 
on wallabies Womeisley (1936a) lecoids 1 mmopus fiom a wallaby at Daiwin 
It will be seen that luval mites have been found on none of the tiee oi bush 
nequentmg biids except a panot (No 7 above thiB species has nevei been 
cbseived upon the giound it nests in hollow bunches) hut on all the ivafl ble 
gioundbiids except the quail which lives in the kunu and is haul to com by 
ind (he snipe no specimens of which have as yet been taken A similar distinction 
e m be diawn among the m itnmals all (lie species of m l in y s although they build 
(lieu nests In bushes neveitheless spend the night foiaging on the giound 
I have not found mites on dogs cats oi domestic fowls 

Technique and Note* 

When collecting specimens from man it is necessary to examine the selected 
sites befoie the evening bath It is also necessary as a rule to dig them out of 
the skin with a needle and It is dififlcult to avoid damaging them 

Specimens embedded In the skin of game arc best secured by cutting cut 
the bectlon of skin and placing it overnight in a small white pot with a screw on 
lid By morning most of the latvae will have detached themselves and cm 
easily be lifted with a needle Unless the lid fits perfectly it Is necessary to 
smear the thread with vaseline to prevent the larvae escaping 

”lo secure those tunning free the host should be held ovei a laige sheet of 
white paper and wiped lightly all over with a piece of cotton wool moistened with 
chloroform The fur is then thoroughly brushed and combed the debris spread on 
slides and systematically examined under the microscope using the low power 
thiB is necessary as many of the specimens from mammals are not oiange oi 
l ed but cream or pale dirty yellow and cannot be picked out easily 

They should be mounted in gum chloral (on the advice of Mr Womersley 
mine until now have been mounted without preparation in Euparal ) 
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In fleshly killed specimens which are examined at once the eyes aie seen 
to be underlun by a dense accumulation of ruby red granules 01 droplets which 
outline the ocular shields Much of the body colour may also be Been to be due 
to led droplets lying just beneath the body wall by strewing down the lenB on to 
the coversllp this fluid can be made to run about MoBt of the bodycolnui 
lades and disappears In about 24 hours that undei the ocular shields tides 
through orange and yellow to a weik fluorescent green and In miny specimens 
becomes indistinguishable after a few days Tbe eyes themselves aie clcai and 
colourless In several instances I missed a second eye in older mounts an 1 1 
owe it to Mr Womersley that I am able to report the eyes correctly 

It is an important fact that for any given species the else and shape of the 
sc utum and the relative positions of the scutal setae and the pseudostigraata do 
not vary these are the only absolute criteria since appendages may be mlsBlng 
villous relationships alter with the degiee of engorgement md certain featuies 
fade shortly after death It Is granted that these criteria may not suffice foi 
complete Identification of a specimen but they are essential foi grouping a senes 
so that a full description may be pitced together 

Various decisions made by Later (1932) on such points as the spelling 
of 1 rombuula and the retention of Ewings amended dehnltions (1929) of the 
gcneii Schongaitia and Neoichongaitia have been followed In this paper which is 
modelled to the best of my ability on Gatir s work on the Malayan species 

The species here described have been taken at all seasons during the last 
five years from hosts from the main Lower Bulolo River basin In the Morube 
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Dlatilct of New CrUinea it a mean iltitude of 2 500 feet 8 bleitouei was also 
collected on the Suetn River on the coast near Wewak In the Seplk District (see 
Fig 1) 

Type specimens of all species here descilbed are at the School of Public 
Health and Iroplcal Medicine University of Sydney and paiatypes of all except 
V retrocincta and N dubta arc at the Australian Museum Sydney 

All measurements ate average flumes frim as large a number of specimens 
as possible up to 26 in some cases but usually from 4 to 10 Measurements are 
as follows 

length of body from anterior t posterior margins not Including the 
cephalothorax 

Width of body greatest width 

Length of legB exclusive of c< xae and tarsal claws 
Scutum greatest length and width 
Pseudnstigmata distance between centres 
Fyes and scutum distance between adjacent margins 

The following abbreviati >as have been used L length W width AM 
interomedian AI anterolateial (s) PI posterolateral (s) (AM AL and PL 
refer to the scutal setae) 

Roman numerals refer either to the segments of the palpi >r to the fore mid 
and hind legs or to the coxae or tai si of these legs according to the context 
Photomicrographs were taken with a Brownie camera using a technique 
described by me elsewhere (1947) and drawings made from these or from 
fieehand sketches diiect from the microscope 

Genus I u imric c la Berlese (Jtedw 11 fasc 2 1906 165 ) 

Thowbic i i a uiKKri vnr biloionms n vai Figs 2 3 6 
Body Newly hatched a short broad oval flattened at the posterloi end 
gieatcst width between coxae 11 and ill Halt grown ovoid widest at level of 
coxa ill tapering to halt that width poBtenorly the postenoi pole flattened or 
incavated Fully engorged a swollen blunt ended oval widest at level of coxa Hi 
Stilations strong pitting on scutum maxilla and coxae Colour bright orauge 
except those fiom the bandicoot which are pale orange and have not the chelicerae 
ind palpal claws so deeply pigmented All setae except those on the chellcoral 
sheaths and the pseudostlgmatic oigans are bright oiange Newly hatched 
L 176** W 147** fully engorged L 450** W 364a largest seen 480a x 390a 
Maxillary setae single flue curved with long blanches on the convex side 
Chelicerae stout and slightly curved Dorsoapical tooth single small and blunt 
Ventral tooth small and abaip Bases of chellceiae deep orange even in faded 
specimens A long straight slender nude seta on each chellceial sheath Palpi 
angular relatively laige projecting boldly forward One long curved seti with 
long fine branches on the convex side on II one stialght nude seta on til 
on tv neat the base one curved seta with fine blanches on Its convex 
side ind near the apex two nude setae one shoit and stout the other long 
and fine Appendiculum tapering bluntly with six setae two very long 
coarse and pigmented with long branches on all sides over the whole length four 
liner with branches on the distal half of the convex side and one shoit nude 
near the base Palpal claw bifurcate the ventral element shortei but stouter than 
the dorsal both stiongly curved with shsrp points and the cential coie deeply 
pigmented Scutum trapezoidal half aa wide again as long L 66** W 102** Set 
well forward on the body Anterior margin slightly concave in ita middle three 
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fifth* the lateral fifths convex anterloi coineih toundul literal nidigins straight 
or slightly iniavated opposite the oculai shields poatenoi nuiigin stiongly convex 
but flattened or smoothly concave in the middle fifth and cuivlng forwaid In tlie 
lateral fifths to meet the lateial maigms postciloi comets about onefouith of 
the distance forw 11 d ind rounded Scutul setae fi stout tapenng bluntly covered 
with short spines ovei the whole, surface Ihe AL set back fioin the interior 
corners and in line with the AM the PI set well foiwaid in the posteiioi comet b 
the four lateral setae set on the edge of the scutum AM 47m AL 60m PL 66m 
Pseudostlgmata one third of the way back behind the midpoint of the line joining 
the AM and PL setae 46m apart PseudostigmatU oigans fllifoim veiy fine with 
about 6 fine blanches on the convex side of the dlBtU thlid L 66m Oculai shield 
about 7 6m fiom the scutum in the fully engorged lai va closet in the newly hatched 
Eyes double the antenor much the laiger opposite the pseudostlgmata the 
posteilor Just behind the PL setae Body setae 3S of two foims—those of the 



tigs 2 7—2 ( omi a te lornal and ventral dagrut rf I) ombtcula himti v bulo 
loenaia I var 7 Chell or si fang of T hnati v b toloensis 4 Same f T riol n »p 
# Dorsal s utum of T htriti \ buloloenata b San e of f rioi 7 Con posltc dorsal and 
ventral d agran of T not 

dorsum and the last two rows of the ventei ire coveied all ovei with fine short 
branches the lemaindei of those or the venter have closely set short blanches on 
the convex side only Dorsum Setie 22 In i ows approximately as follows 2 6 0 
4 2 Row 2 ib set close to the posterior margin of the scutum row 6 is along 
the posterior margin of the body Ventei Setae 10 in lows as follows 2 2 6 2 
/2 2 Legs relatively long 1 236m U 206m HI 241m Leg setae stout with very 
short branches on the convex side Coxal setae single fine curved with long fine 
branches on the convex side A similar seta but coarser and pigmented on each 
second segment Base of sixth segment model ately constricted distal half of 
sixth segment of 1 moderately expanded All taisi tapering that of 111 very long 
and slender A shoit stout spur on tarsi l and ii a long nude seta on tarsus 111 
Nineteen specimens "from three men fifty from seven bandicoots (Schymtpera 
oocherelh) many hundreds from many bush fowl (Megapodiua duperreyi) bush 
turkeys ( Talegallua jobtenstt) Cassowaries (Catuartva cant onus) and Ground 
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pigeons (QalUcolximba jobtensts), one f10m a tall (Amaurornu moluccanut nxgrx 
from) and two from a Swamp hen (Porphyrxo melanotus) , eighty from a Bush-pig 
(Su« papxienna). 

T hirstx var bulolot rtsn conesponds veiy closely with Sambon's description 
of T Mntt (1927) the difleiences are 

T hirtti T hast l v it buloloenrta 

Beta on 2nd palpal sc ament has i branches Many branches 

2 nude setae on fuurth palpal segment 2 nude 1 brant hcd 

Appendicular setae 6 plain 1 branched 1 plain a bran bed 

Dorsal setae 266222 26642 

40a long 06 m long 

beutum uniformly smaller learner 

It differs from Hlist’s description of T ukamushx as quoted by Patton and 
Evans (1929) as follows 

r ahamuthi. r hath var buloioenete 

Anteromedian seutal stta longer than scutum Shorter than scutum 
PseudostlKmata nearer ptsterlor margin Netrtr anterur nar^in 

Dorsal setae 2 8 6 plus a few posterior 2 6 8 4 2 

setae (rarely 2 b 8 10 8) 

Seta on 2nd palpal segment plain Many blanches 

3 palpal claws 2 palpal claws 

No plain seta on tarsus 111 Present 

It dlffeis fiom T xnihviannx In the numbei and ui ingement of the body setae 
It Is probably only a local valiant, and it seemB unnetessaiy to add anothei 
new name to the list, which might also Include T ptcudoakamusb* and T dellensxs 
Confusion between these closely ielated species is not only poosible, but probable 
because It was apparently customary to dismiss them m a few lines until Gatei 
published hta detailed descilptlons of the Malayan species in 1932 The increasing 
impoitancc of eeitain species because of their association with endemic typhus 
makes moie detailed descilptlons essential 

Of appioxlmately thiee thousand mites collected in the Bulolo basin llmoat 
two thousand seven hundied aie T hiriti vai buloloinus 1 have succeeded in 
hatching out twenty one nymphs from these larvae but as yet no adults Detailed 
considetatlon of these doeB not come within the scope of the present work, but 
superficially they lesemble Hnst’b Nxotrombuula axitumnalu 

Tkombicula aioi, n sp Figs 4, 6 7 

Body a short, wide blunt oval widest at the level of coxa ill smoothly 
constricted midway Stilations stiong, pitting on scutum, maxilla and coxae 
Colour light orange L 316m. W, 302m Laigest seen, 389m x 376m Maxillary setae 
curved, with long fine blanches on the convex side Chellcerae slender Dorso 
apical tooth single, small, blunt Ventral tooth a small lounded swelling only A 
long nude seta on each chellceral sheath Palpi rounded One coarse straight 
seta on 11, with long branches on one side one stisight nude seta on ill, on lv, 
neai the base, one long stiaight seta with fine blanches on one side of the distal 
half, and two nude setae near the apex Appendlculum small and rounded, with 
one shoit pointed nude seta near the base, and thiee fine setae with fine branches, 
near the apex Palpal claw bifurcate, the dorsal element the longer both elements 
slender, slightly curved, with sharp points, the central core orange Scutum 
trapexoldal, only slightly wldei posteriorly almost twice as wide as long L, 69m. 
W, 120m Anterior margin sinuate the central third straight or slightly concave, 
the lateral thirds projecting forward anterior corners rounded, lateral margins 
slightly concave, posterior margin concave In its middle third, convex in its 
lateral thirds, curving sharply forward in its lateral fifths to meet the lateral 
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margins tosttiloi coineis lounded set one third of the distance foiwaid Scutal 
setae 5 with short coarse branches along the whole ltngth of one Bide Set In 
the comers the thue antetior in line AM 66 m Ah 68m PL 76m Pseudo 
stigmata halfway back behind and medial to the midpoint of the line joining 
the AM anl 1L setae 60m apart Pseudoatlgmatlc oigina flllfoim veiy slender 
with a few line blanches on the distil third I 76m Oculai shield bM from the 
scutum Eyes double the anterior much the large i and moie lefractilc opj oslte 
the pseudostigmata the posterior just behind the PL setae Body setae 110 the 
first five lows of th< dorsum are slightly onved with a few slioit blanches on 
the concave side ind many slightly longei br inches on the convex side The flist 
four rows of the venter are slightly curved with shoit branches on both sides 
Ihe postenoi setae both dorsal and ventral are more curved and have longer 
bi inches tt m the otheis set over the whole surface Dorsum Setae 68 in tows 
apptoxin ately as follows 2 It 124 t /S 10 M Ventei Setae 42 In rows 
appioxlmately as follows 2 2 8 6 /10 6 4 4 The last foui tows of each 
surface aie continuous fanning a serus of concentiic cncleg aiound the posterior 
pole of the body composed of 18 18 12 ind 8 setae leBpectively Legs relatively 
long l 300m It 230m HI 300m Leg setie long slightly curved with shoit fine 
brinchrs on the convex side Coxal setae single md a single seta on each 
second segment Base of sixth segment of each leg maikedly constricted and 
the distil part of the sixth segment of 1 markedly expanded All tarsi tapeilng 
the flist more bluntly thm the otleis A shoit fine spur on taisi 1 and 11 and 
i Blonde i not very conspicuous nude set i on ill Several fine nude BPtae at the 
ipex of each tarsus 

lightcen specimens fiom 4 bush fowl (Meqap hut duptrityt) 

Key to the Australian and N to Guinea Specie* of Tron 1 ulx 
(Constr tedlyH Womcrsley ) 

1 Dorsal setae more than 0 2 

D real setae 42 or fewer 3 

2 Dorsal setae arranged 2 14 12 4 6 8 10 8 4 the posterior rows set closely their 

i dividual setae thicker and n ore strongly branched than the others Scutum 

with posterior margin convex laterally con ave medially AW 11 8m PW 120m 
I 69m T riot n sp 

I ors 1 setae 2 6 8 anl then aboit five rows of closely placed setae branched 

aim larly tc the others Scutum with poster or margin evenly convex AW 80 m 
PW 86m D O 1m T maeropuM Woraersley 1036 

3 Dorsal setae 42 arranged 26f6C664 60 7 r M long S utum with posterior 

margin evenly convex AW 70m PW 70s D 101 m 

T noiae hollandtae Hirst 1929 
Dorsal setae lesa than 42 4 

4 Scutum with posterior margin convex laterally strongly concave medially D rsal 

setae 24 arranged 2 6 6 6(2) 2(6) 2 T wtchmittni Oudemans 1906 

Scutum with posterior margin evenly convex 6 

6 Dorsal setae 20 40m long arranged 2 6 6 2 2 2 Scutum AW 7«m PW 94m 
L 66m ratio FW/L 1 68 T hweti bamb n 1927 

Dorsal setae 20 66m long arranged 2 6 6 4 2 Scutum AW 90m PW 110m L 
66m ratio IV L lit T htrtt var huloloentu n var 

(The abbreviations AW and PW refer to the w dth of the scutum at the levels of 
the anterolateral and posterolateral setae respectively ) 

Genus Neobcii6nqabtia Ewing 1929 
Manual External Paiasites 1929 187 

NxosratonoABTiA yiomahbi n sp Figs 8 9 22 
Body Newly hatched a short broad oval widest at level of coxa 11, rounded 
posteriorly fully grown a broad sharply tapering oval widest at level of coxa 11 
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btnation* veiy line absent ovoi the pnsteilor fouith of the body pitting on 
scutum maxilla and coxae and o\ei the postcnoi fouith of the body Coloui 
orange led Newly hatched I 200m W 167m laigest seen 333m x 292m Maxillary 
setae single long fine with long fine blanches on etch side Chellccrae stout 
narrowed at the base tipeilng to a shaip point Ooisoapical tooth i shoit sharp 
baib well back from the apex vential tooth long and pointed nearei to the apex 
than the doisoaplcal A long lint seta sit with shoit fine spines on one side on 
each eheliceial sheath Palpi munded One long fine cuived seta set with fine 
blanches on the convex side on ii a simllai seta on ill on lv neat the base 
one seta with many fine br inches on all sides and neat the apex one slender 
nude seta and one shoit stout seta Appendlculum pointed with six setat one stout 
with many branches foul slendei with line blanches and one nude neat the base 
Palpal claw tilfuicate with shaip points the mid 11* clement the laigest the 
doistl and vential elements shoit ind equal Scutum oblong twice as wide is 
long I 66m W 100m One thttd of the distance back tliete 1b t tiansveiBe ciest 
composed of foui curved tldges cone tve postenoily thi lateial the strongest 
Anteilor to the ciest the pitting is simple postenoily the pits ue sunounded by 
ciicular stilations Anterloi maigin concive antenoi cornets rounded and 
piojectlng foiwaid latei il mat gins slightly concave posterior margin straight or 
slightly concave in the middle thiee fifths the lateial fifths cuiving foiwaid to 
meet the lateial margins posteiloi coineis lounded piojectlng slightly latei ally 
beutal setae 5 fine with fine branches nvei the whole length on all sides The 
AM set back from the margin the AL on the edge of the unteuor comets well 
in fiont of the AM the PL set foiwaid in the posteiloi eoineis AM 37 6m 



Figs 8 21 —S Composite dorsal and vcnlr il diagram of Heouhongaatia yto itaiui 
n sp J Chell eral fang of At yeomanai n ep 10 San e of AT kallipygoa 11 V impar 
i »p 12 At loriM* I ip 11 N edwwrdai n »p 14 At bo kkovart n ip 15 Composite 
rentrsl and dorsal diagram of If kallipygoa 16 Same of At impar IT Same of V lorltta 
18 Same of At adteardai 19 A T retroomota n ep 20 At b aokkonaei 21 At dubta n tp 
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AL SO,u IL 6O/1 Pscudosugmuta liill w ly back lite I to the midpoint of the 
lint joining the AM an 1 I I setu they ate in the lioll >w behind the latcial cuives 
of the nest like eyes bemath < yebiowi 62 6a apail Pseudostlgm-Ulc oigans 
captt ite i icquet shaped L 27 6 m stem 9 5 m he id 28 m 19m A few fine short 

setules on the head Ofulti shields 2 r M fiom the scutum Eyes double the 
antuloi in lint with the AM seta oi just in fiont of it In the ntwly hatchet! 
laiva thty aie close to tht scutum ini lelitlvely i Uttlp fuithu back Body 
setae ai pi oxtmatcly 17b of two foims these on tht anteuoi pait fine with line 
bianchts those on the postenoi unstintcl poition stiatght stout and blunt 
coveted with minute shoit spin a all ovei and set on tubeicles The lattei type 
conipilse the last five tows on the dot sum tnd the laBt foui lows on the ventei 
Doisimi setae 100 in tows i| pioximately as follows 2 16 8(10) 12(10) 10(8) 
10 8(10) 12 b 6 b 4 Ventei setae 78 in lows aii roxlmat*ly as follows 

2 2 lb 14(12) 12 <(<?) 2 10(8) 6 4 4 Legs celativi ly long 1 260m it 216m 
ill 270m All kg setae fine with fine blanches exettt lor i few on each taisus 
which have i vciy few shoit bi inches Coxal setae Blngle SKth segment of each 
leg not mukedly constncted but that ot 111 slightly expinded distally All laist 
taining A vciy Blende i spur on taisis t tint on In sub 11 shoit ind fine a very 
fine long nude scti on lit 

Fifty sj k linens fiom ttn bush fowl (if pipodius Input yt) 

Ntoscuos vsnv i uiitv m n sp Figs 10 15 23 

Body i bio id oval widest vt level of coxa in A slight shallow constuctiOD 
midway which maiks t fold tunning obliquely aiounl the body doisally at the 
level of the thud iow ot Betae vcntially just behind coxa 111 A shallow cleft in 
the centie of the postenoi maigin wl ich maiks tl e junction of two doisal caudal 
swellings oi dates louglily stmlcuculat in bhipe The anus lies In a longitudinal 
fold on tic vential suifacc No sfilitions but fine pitting ovti the whole suiface 
on tilt scutum maxillt ind coxle Coloui i lie dlity yellow to pale oiange 
L 487m W 223m Cephalotl c ix lelitlvely small set back on the ventral suiface 
only tlu tips ot the chtliteiu and pilpt ue visible fiom the doisal aspect 
Maxilluy setce line with flni blanches on the convev side Chcllcerae shoit 
slightly curved Ooisoipical tooth single a < orapai itively long barb ventral tooth 
small A long stout slightly cuived nude srtu on each rhillceial sheath Palpi 
rounded One Bhoit cuived seta on n with line branches on the convex Bide a 
slmllai Beti on ill two line long btiaight bo! le coveied with shoit spines on nr 
Appendkulum pointed with five oi six setu foui oi five, veiy long curved and 
heavily blanched on the convev side set towaids the apex one shoit and Btiaight 
coveied with line spines set towaids the base Pilpal claw tilfuicate the vential 
element the shot test the doisal the longest Scutum tiapezoldal about two and 
one halt tlmea as bioad as long I 33 m W 81m Set on tl e forward slope of the 
body Anteiioi maigin concave simply iccuived atound the AM seta anterioi 
coiners piojecting forwnd and lateially around the AL *>etae lateral margins 
slightly concave postenoi maigin convex smoothly Indented in the middle 
postenoi comers projecting backwud and laterally aiound the PL setae Scutal 
setae 5 long and stout consti icted at the base tapei Ing bluntly at the tip covered 
with fine shoit spines over the whole surface Sc t well Into the projecting corners 
AM 28m AL 68m PL*, 83m PBeudostigmata twothlids of the way back behind 
and medial to the midpoint of the line joining the AM and PL setae 21 m apart 
Pseudostigmatic oigans capitate racquet shaped the stem very slender L 37 6m 
stem 12 5m head 16m 16m Oculai shield absent (Present In unhatched larva ) 
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Byes double opposite the centre of the scutum neaiei to the lateral maif,InB of 
the body than to the scutum (The two eyes are plainly visible In the unhatched 
larva but only one can noimally be made out with ease In the newh hatched 
larva ) Body setae 46 to 60 of two forms long and stout narrow at the base 
tapeilng bluntly at the til coveted with short Bptnes ovet the whole aurf ui and 
shoit and fine curved with fine blanches on the convex side Ihe latter compose 
tow 8 of the dorsum and rowB one to foui of the ventei Dorsum setae 28 
(80 or 32) In rows as follows 2 6 (2 or 4) 4 2 4 2 /6 2 Row thiee v tries 
it is set on the ti'insvuse doisal constilctlon tow seven is composed of two very 
long straight setie (L 76 m 1 set close togethei iow eight Is composed actually 
of two curved rows of thiee setae running moie oi less longitudinally along the 
lateial edges of the doiBil caudal plates tow nine Is set on the posteiloi mat gin 



Figs 22 28 Dors tl scutu n t f 22 N yeomanti 27 N kalHpygos *4 S 4t par 
26 N tortus 28 N rduorlai *7 V retrocin ta 28 N bockhot sel 29 N t bin 

of the body often mote ventially than dorstlly V«ntu setae 18 In lows as 
follows 2 2 4 2 /4 4 Legs lelatlvely shoit 1 180m H 130m 111 206m leg 
setae stout stialght set with fine spines over the whole suiface except as below 
Coxae set well In on the ventral surface tnd well forwaid Coxal setae single 
curved fine with flm blanches on the convex side A similar seta but longer and 
coarser on each second segment Base of sixth segments not unduly constricted 
Tarsus 1 truncated the otheis tapering Spur on tarsi 1 and il shoit and fine 
no spur on 111 Four cuived blanched setae at the apex of each ttrsus The 
central tarsal claw veiy long and fine usually broken off 

Two specimens from an arboreal mouse (ilelomya sp ) seven from two 
bandicoots ( Echymipeia lotkerelh and Ptroryctea raffiayana ) many from Browns 
rat (Rattua broumi) Moncktons melomyB (Melomys moniktont) Stalkers melomys 
(ilelomya italker%) the Rufous melomys ( Melomyt rubit) and the Brown bush 
rat (Rattua ringena) 
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Min> o\a have been found cemented to the abdominal hum of Rattua nngena 
Ratiun briunt and the vailous Melomys containing N k illtpygas In recognisable 
stages of development Detailed consideration of these does not come within the 
scope of the piesent woik but the fact throws light on the life hlatoi y of this 
species it Is obviouB that adult females must spend at least some time as paiasltes 
on these hosts 

bo fir ill attempts to hitch out nymphs with the technique used for T husti 
var bulol tins have failed 

It is piobible that this laiva should be placed In a separate genus a subdivision 
of N< J* ) i> gasti i on account of The constncted body the tiudal plates the 
shape of the scutum thi substitution of pitting foi stilatlons over the whole 
bodysuitici the doisal setae the distinctive featuns of the taiBl and the 
va lati n f 011 the usual of the lift histoiy 

Ntosciioa \sriv ivpar n sp Figs 11 16 24 

Body mil widist at level of coxa nl with a slight shillow constilction 
midwiy Stmtlons strong and vuy coaise pitting on scutum and finer and 
weaket cn ti axilla an! coxae Coloui salmon pink L 268 m W 196 6m laigest 
seen 133m 260m Mixlllaiy stlae long cuived with long fine branches on the 

convex side Chelicerae stout tapering shaiply to t long slender tip Dorso 
aplctl tooth single small bl mt Ventnl tooth a sm ill squared tubeicle at the 
tnd of a li Ige A long stinight slendei nude si ta on each cbellteral sheath Palpi 
ingulai with a small tub< role at thi lateral angli of 11 One short slender nude 
seta on li a slendei seta with two fine blanches nen its tip on 111 on iv two 
nude setae cne Blend(i neat thi ipex the other shoit stout and rod like neai 
the base Auindlculum bluntly taiinng with foui sitae one stout with a ftw 
fine branches on both sides thiee finer with fine br inches on the convex side 
only Palpal claw bifurcate the dorsal element stouter and more curve 1 than but 
equal In lingth to the ventral Scutum a rounded oblong L 48m W 66m Anterloi 
margin sinuite with slight convexities In the middle ind at each end anterior 
corners rounded lateral margins straight but incuvated opposite the oculai 
shields posterior margin stiongly c nvex straight In ltB middle third posterior 
corneis rounded Crest represented by two oblique ildges concave postero- 
iaterally about ont third of the distance back Scutal setae 6 short stout 
covered with a few short spines The three anterior setae in the convexities of 
the intorlor margin the AM slightly behind the AL the PL well foiward in the 
posterloi coineis AM 37 5m AT 19m PI 12 5m Pseudostigmata half way back 
In the hollows of the cieBt medial to the mid point of the line Joining the AM and 
PI setai 27m apait Pseudostigmatlc organs capitate paddle shaped covered with 
short shaip setules L 37 6m stem 7 6m head 30m x 9m Ocular shields contiguous 
with the scutum Fyea double the anterior opposite the p leudostlgmata Under 
lying the anterior eye a group i f four pale fluorescent bodies beneath the posterior 
eye the number of these bodies varies from 0 to three The posterior eye 
opposite tbe PL setae Body setae 68 to 72 those of the dot sum short pointed 
with a few short spines on the venter the first two rows are short straight 
with a few fine branches on one side the remainder still shorter with a few 

short spines Dorsum setae 26 to 30 In rows as follows 2 6 6 (2) 6 4 2 (2) 

Rows 4 and 8 vary Venter setae 42 arranged In rows as follows 2 2 /8 6 8 6 

4 2 2 2 Legs there are only six segments in the mid and hind legs due 

apparently to tbe fusion of the third and fourth segments 1 160m 11 130m 
111 163m On legs 1 and 11 the setae are short with fine short branches on one 
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side on 111 they aie longer with line long blanches on one side Coxal Bctae 
single Sixth segment of 1 and fifth of 11 and 111 modelately constricted Taisua 1 
Is truncated and bears a long nude seta with a tiny claw like tip In addition to 
the usual stout spur The other tarsi arc taptred ii bearing a stout spur m a 
long nude seta 

Sixty specimens from seven bandicoots (six Fchynipcra coikerelli and tne 
Peioryctei raff ray in i ) many fr >m two Monckton s melomys (Uelomys man klon i) 
one Stalkers melomys {Milomyr italkeu) one Kufous melt inys {Milo iyt, mbex) 
and thirteen Biown bush i itb ( Hittus ringing ) 

The lack of a segment m the mid and hind legs analog us to the similar 
condition in h hong istia ivdemnngi Welch does not warrant trc-ct ng i new 
genus The fact Is taken notice of In the name 

Vf senoNOAhi i a i aits n sr Fits 12 1" 25 
Body l 1 nt ellipse slightly pi duccd anteriorly with a shallow c nstrlctl n 
behind tic thiid coxt Stiiatlons vety fine tine, j itting on the scutim uil fir 
on maxilla end coxae Colcur bright or ingeled L 26J 5 m W V lirtesttcen 
278m 200/i Maxillaiy setae fine with three long fine branches Chelicerae 

slender sharp tape ring gently Uorsoapical tooth single represented by a minute 
prominence Vential tooth a minute tubercle at the end of a ridge A slender 
strlight nude seta on each cheliccul sheath Palpi rounded One plun seta on 
each segment that on In the longest ind most slender that on iv shorter and 
very stout Appendiculum short bluntly tapering with i rounded tip bearing 
foui plain setae one very stout two longer and mcie slender end one stouter still 
near the bisc Palpal claw bifurcite blunt the two clenientB equal bcutum 
roughly hexagonal almost twice as broad as long L J7 6/i W 62 5 m Anterior 
maigln piojeetlng In the centre the lateral poiticns slightly concave anterior 
corners rounded lateral margins straight posterior margin strongly convex 
bluntly pointed in the centre posterior corners rounded A small semtcircular 
ridge around the anteromedial sides of the pseudostigmata Scutal Bctae 5 Blender 
straight covered with fine spines The AM in the apex of the forward piojection 
in front of the AL> which are set well out in the anterior c inters the PL in 
the posterior corners AM 36m AL 25/t PL 37 5 m Pseudostigmata one third 
of the way back medial to the midpoint of the line joining the AM and PL setae 
20m apart Paeudostlgmatlc organs capitate a broad paddle shape L 30m stem 
7m head 23m x 9 5m Covered with fine short setules Ocular shields apparently 
missing Eyes double about 19m from the scutum the anterior opposite the 
pseudostigmata Body setae 42 stout almost straight covered with fine spines 
Dorsum setae 22 in rows as follows 2 6 6 4 2 2 Venter setae 20 in rows 
as follows 2 2 4 2 4 4 2 Row 1 Is close behind the maxilla anteiloi to the 
tips of the first coxae Legs i 134m i» 93 m ill 130m Leg setae nude except 
as follows on the second segment a piomlnent seta with a few veiy short 
branches along the convex side the setae on the sixth and seventh segments 
similar but shorter Coxal setae single the first with 3 fine long branches 
the others nude Tarsus 11 tapering very bluntly ill very long and slender A 
short blunt spur on tarsi 1 and 11 a long slender nude seta on ill The central 
tarsal claw very long and slender 

Twelve specimens from a parrot ( Lorius rowing subsp ) 

NxoecHttxoAiTiA edwabdbi n sp Figs 13 18 26 
Body rounded widest at level of coxa 111 slightly flattened posteriorly 
Striations very coarse and strong pitting on scutum maxilla and coxae Colour 
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otange Newly hutched L 187 6 m W 169m half grown L 244m W 213m no 
fullv engorged specimens were taken largest seen 278 m 260m Maxillarv setae 
long and flnt with a few flni bianehis on tht convex sidt of the noxiniil 1 ilf 
Chellceiae verv long stiaight and slender Donsoiple.il tooth i email sharp baib 
Vential tooth apparently missing A long fine stiaight nude seta on each chelicei il 
sheath Pilpi slender and curved A fine seta with many long fine branches on it 
one with shoit fine branches on ul on iv one at tht base with fine blanches and 
two nude at the iptx Appendlculum with tight betle seven with fine bianiliet. 
ind one nude n< u the base Pilpal cl iw bifuit it< the vtntnl element thr longer 
both sltndi blunt ind slightly mi veil Siutum toughlv hexagonal hair as bio id 
igun ab long L 66m W 87 >m Anttnoi maigin slightly concivi slighth 
lecuived in the middle anterior conn is angul ir lateial margins stiaight 
posteiior maigin strongly convex tht middle fifth cunt ivt posterior corners sharp 
tnd projecting A slight gently cut veil ndg« in front of each psoudostigma 
biutal setae 5 relatively very long with many long blanches on all surfaces 
bit well into the angles the A1 just in fiont of the AM AM 37 r >M AL 76m 
PL 60m Pstudostigmati halfway back just behind the PL setae 36m apart 
Pat udostigmatic organs t ipltate leaf shaped covered with minute setules L 29m 
stem Cm head 23m x 16m Oculir shield contiguous with the scutum curved 
uouud the posterior coineis byes double th< anterior the largci in fiont 
ol tlu PL sitae the posterior behind the PI sitae Body setae 9b with closily set 
shoit bianehis on the convex side those ot the venter finer thin the dorsal 
Dotsum set u 64 In lows us follows 2 14 14 10 12 S 4 Vintu situ 32 in 
lows us follows 2 2 8 4 6 6 4 Row ont on oni specimen has three setae 
ltow six sometimes contains eight sitae ligs telitively long i 210m il 200m 
ni 220m Leg setoi with fine branches on the convex Bide a few straight setae 
With a few short apical branches on each tarsus Coxal setae single slender 
with fine branches on the convex side The sixth segment of each leg is expanded 
dlstally that of leg ill less th in the others Tarsi tapering A short slendei nude 
seta on t irsus 1 Instead of the usual spur a short stout spur on 11 a long slender 
nude seta on ill 

Iwenty specimens from five bush fowl ( V t ytipodiux duptricyi) one rioin a 
bandicoot ( fchymlpera cot.kert.lli) 

NIOSCUUNC ASTI a KEHMK1NCTI n 8P PlgS 19 27 

Uody rounded anteriorly flatly convex posteriorly slightly convex laterally 
widest opposite coxa ill Striatlons moderately strong merging into pitting over 
the posteiior fourth of the body Pitting also on scutum maxilla and coxae 
A circle of thirty small tubercleB devoid of setae surrounding the body at the 
level of the posterior margin of the anus Within this circle, twenty two to 
twenty five closely set large tubercles bearing setae Coliur yellow L 364m 
W 236m Maxillary setae long with fine branches on the convex side Chelicerae 
missing from both specimens A short seta apparently nnde, on each cheliceral 
sheath Palpi rounded narrow at the base widest at the apex of il One long 
seta, with long fine branches on the convex side on li one with short branches on 
the convex side on ill on iv one short stout blunt nude seta near the base and 
one with short branches on the convex side near the apex Palpal claw trifurcate, 
the middle element ther longest the ventral the shortest Appendlculum with 
6 or 6 branched setae one stout and prominent 8cutum roughly crescentic, 
L 62m W, 87m Anterior margin strongly concave recurved In the middle, 
anterior corners rounded large piojectlng forward, lateral margins slightly 
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concave posterior margin convex Indented in the middle not clearly defined but 
merging Into the body strlations posterior corners rounded Short curved ridges 
In front of the pseudostigmata and a diffuse longitudinal swelling down the 
centre Simple pits in front of the crest behind it the pita surrounded by 
circular strlations Scutal setae 5 long with long branches over all surfaces set 
into the angles the AM well behind the AL AM 37 5m AL 56m PL 47m 
Pseudostigmata halfway back lateral to the midpoint of the line joining the 
AM and PL setae behind the ridges of the crest 6V apirt Pseudostigmitlt 
organa capitate racquet shaped with no apparent setules but striated L 37 5m 
stem 9 5m head 28m x 19m Ocular shield 25m from scutum Eyes double the 
anterior opposite the AM seta Body setae 104 (106) plus 22 to 26 caudal set le 
Those of the dorsum long with shott branches on the convex side the flist 
two ventral rows long with long branches on the convex Bide the remainder 
on the venter similar but shorter the caudal setae stout straight nude 
Dorsum setae 62 in rows as follows 2 8(10) 12(10) 6 8(10) 8 / 8(b) / 17 
tubercles / plus 11(13) Row seven Is on the part where the strlations hive 
given way to pitting Venter setae 52(54) in rows as follows 2 2 10(12) 
12(10) 10 8 / 4(6) 6(2) / 13 tubucles / plus 11(12) Rowh seven and eight 
are on the pitted part row seven anterior to row eight level with the inus 
Legs lelatlvely long l 245 m 11 207m 111 240m leg setae vaiy they have 
blanches on the convex aide except is follows on the third to sixth segment of 
1 third to fifth segment of li and on the third segment of lit they have branches 
on ill sides Coxal setae very long with fine branches on the convex sido a 
single seta in <oxae 1 and 11 but two on 111 1 he base of the sixth segment is 
const icted its distal poition exj ind<d on each leg A long tine spui on taisus 
1 a si iter fine one on 11 a long nude seta <n 111 

Two specimens from a bush fowl ( Mi gap diui dupeney t) 

In the absence of chellcerac from both specimens thi justification for placing 
this species In the genus Neoichongaiti i rests on the fact that the scutal crest 
resembles the crests of the other species of NeosO ongast 10 heie doscnbcd The 
appeaiame (f cucular strntions at lund the pits n the poition of the s utum 
behind the crest resembles that of \ yromansi and H baikhouiet and paitly 
on the evidence of eyes and palpal claws 
Twlngs key (1929) reads in pait 

4 ( hell crae am e 1 with a row of teeth at o\e palial law usually I fur ate 

Sch ngaitta o i le nans 

(hell erae ea h with not more thin a single dorBUl tooth ial|al law trifurcate 

Neotcho igaatia (new) 

to which Wometsley (1937) adds for A«o»c/ ongatUa Eyes two a previous 
division of his key indicates that Schongait a im ng other genera is chai acterised 
by single eyes 

That is besides the evldtnce afforded by the cbellceial teeth kchongastxa 
has single eyes and usually bifuicate palpal claws NcoschongiUt i double eyes and 
trifurcate claws the latter is the case In this spoties 

N retrocincta is a member of a group the outstanding example of which Is 
N yeoman ti which contains also N backhousei and N dub to The featuics of 
this group are Well defined crest on scutum typical scutal pitting with the 
pits behind the crest surrounded by circular strlations pitting not strlations 
on the posterior portion of the body distinctive setae on the pitted portion 
It is possible that this group may be found to constitute a new genus a second 
subdivision of Neoschongcutxa 



\ utioiiiulii ib also linked with \ rfii&iti 111 th it < i h li is multiple setae 

oil (In rlmtl ion \ niutabilis till* i 1912 1 N 0 shows Oils ti itlli* t tit nuriibri 

vintb fiuni thm to live and ilso urn* on i nh mill ot th* sain* spi i mien 
Nl ost it j\t vsliv livi l inn *u li sp 1> igs 14 2(1 2S 
llud\ vhI widest it levil ot i ixa hi Stiittions dm mid Hindu till} stiung 
hut wi ikei i iei th* postenoi bixth if the body pitting on siuliim ini\llla 
mil ti \u and ovei the posUilm sixth il thi bodv (Mom * l uigi I ’12m 
\\ 21 <i/u Maxillnv si t le enisle 1 mg bin with i ltw lon„ In uu hes on ill sides 
( hUicu ti stiaiglit sleiidu tapuing to i shup point Lknsnapital tooth upip 
suit* il l>\ i mi not* subti i min il tub nl Vmti il tooth i ininiiti pointul swilling 
V skudu hti tight uudt si la on *uih ihelhuil she. i Hi Palpi lotindid \ long 

sili with i l*w long biiruhis in th* uniix sid* on n i shoitii si t i with 

i ltw long In tnilus on thi lomix sidi on in on i\ it the bis* i shoit sit i with 
l lew lung bianilns in the urn vex sid* ind two midi set u it thi ipcx 1’ilpal 
< I iw 1 1 ltui ( it c shup tli initldl 1 1 it i nt tie long* st th* thibil nil \pnt il 
diluents equal til Itngth Vppuidlculiim louiuUd with foul u fixt situ one 
nude the (ithi is stout with shod In nidus Scutum t lotmthd tiipt/oid hull 
■ b wlili agiin hs ling with i mst ni fluid *1 the distuuci buk consisting ol 
two shod lituil uuves joined 1>> i w* ikei ling i*ntial nine all lomive 
behind tiom the null* ol thi mst i dittusi iidgo dins lmtk ti thi posit mu 
iiuigiu llu pits In 1 i out ol th* • it st simple 1 m lilnd thi utst tin v sic 
sun minded In tmuhit stuitlons Vntuloi niiigiu binuiti with thm smooth 
(unvi xitieb uitiini ionic is i iitudcd liliitl m ugins sllghtlj tontavi postuiot 
mat gin lonvix p sin mi tin nets loumlitl L 17 m W tag Sstutil setie r > 

long with line In an* his in ill sides llu thm mteiioi in lint in thi inteiloi 
i onvt xltus the 1*1 luiwuil in tin pobliiini * iiiein on thi iniiguibot thi mutuni 
\\1 17 Im \L 47m II 1>m I si iidosti„nnt i ibout twohtths nt tin w iv bid 

behind thi Iatu il tuivib ot tin (list litutl to tin midpoint f tin line joining 

(hi \M and PL sda* IJag ip id Pstudottligm dn oigins capitate a lnoad 
k it shapi tin ipcx bliintlv printed the In nl inveted with line setules L 30 m 
stun hM head 24 m 1»/ Ouiln shtild 19 m Horn the scutum Eyes double 

the uiteuoi jubt in liunt *1 thi pMeudostiguuta Hody setui IK* ol thiee toims 
the tli st lout lows ot lilt doixiun with ahoit blanches all ovei the lemalndei ot 
the doiBum and tin last two tows ol tht viulti with uij shod blanches on the 
ioil mx side i tew shod spines tit the loncavi side the teiualndu of the ventet 
with shod biamhts in thi convex sid* onlj Doiaum setae 72 in lows 
appioxliuatilj aa follows 2 14HlU/sbbb22 Ventu setae 14 in tows 
appioxuuutdy is lollows 22S4bs22/b 1 Legs lelativdv long 1 19t»M 
li 125m >u ls7g toxil setai single thi hist two with shod biamhes all ovei 
the thud with biundUH on the ion vex side only On thi set mid to thi fouitli 
aegmuits of i Hid it the setie hive blunt blanches all ovei on thi last thiee 
segments of these legb and on all tin segments ot ill tbcj have biandus on the 
convex side oul> laisub t li&b i sliaip eoncavt lupei doisallv with the doisal 
nude sita veiv inurnment and set on a tubeuli the spui vuv shoit and flue 
The spui on taibua 11 is shod stout and blunt theie die two piominent setae set 
with shod spines Ihm U no piommenl nude situ on tarsus ill 
(wo specimens fiom two bush towl (1/* gupotfiw* dupmevi) 

NgobUioMiVHiiv in biv n sp Figs 21 29 
Uod> a blunt oval widest nt level ol coxa lit fltrlations fine and strong 
pitting on scutum maxilla and coxae Colour oiaugi L 733m W 278m Maxillary 
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setae long with many branches on the convex Bide Chelicerae missing A shoit 
fine seta with three veiy line brinches on each cheliceial sheath Palpi stout 
rounded A veiy long seta with line biancheti on the convex side on 11 a long 

seta with four blanches on the convex side on ul on iv near the base a stout 

seta with flue brunches on one side und neai the apex two nude setae one 
slendei the othei stout Palpal claw tufuicate the middle element much the 
longest the dorsal and vential elements equal all with shat p points Appendlculum 
lounded with six setae four veiy long one of them coaise and heavily branched 
the othei thiee flnei with fine blanches on the convex aide two nude one 
slender the othei stout Scutum I 62 5m W 100m Anterior margin strongly 
concave anteiloi coineis lounded piojecting well forward latetal margins 

straight posterloi mat gin convex Indented m the middle posteiior corners 

smill piojectlng Inter ally In tiont of etch pseudostlgm i l shoit flitlycuived 
udge about one thiid of the distance buca A longitudinal diffuse ildge along the 
posteiioi two thuds of the midlinc Pits simple in fiont of the cnst those behind 
it suuounded by cliculat stuations Scutal setae > veiy long the VM with 
blanches ovei all suifaces set well back fiom the anteiloi niaigin tin otheis 
with fine blanches on the convex side only the A1 on the ltteial mu gins of the 
mteiloi comets the PL In the posttiioi coineis \M 47m AL S4 5m PI 76m 
Pseudostigniata hall w ty hick behind the lidges of the ciest lateial to the mid 
point of the line joining the AM and PI setae 66 m apait Pseudoatigmatlc oigans 
missing Ocului shield IV fioni scutum Fves double the mteiloi opposite tin 
AM setae Body setae 196 with bi inches on the convex side only On the do i sum 
the anteiloi setae aie veiv long thev become successively slioitei with fewei and 
sboitei hi inches tow uds the poste lot pole On the ventei tows one and two aie 
long low tin*.< is veiy shoit They become successively longei towaids the 
pOBtenoi pole with fewti and slioitei blanches Doisuni setae 9b In lows 
appioximately as follows 2 14 10 12 6 14 14 12 S 4 Ventei setae 100 in lows 
appioximitelv is follows 2 2 12 10 10 10 12 12 10 S b 4 2 legs lelitivelv 

long i 278m ii 280m ill 292m A single sell with shoit blanches ill ilong on< 
side, on coxae 1 und u thiee setae with onlv i tew shoit blanches on one side ni 
the distal flilul In c iow ilong flu mteiloi niaigins of i«xi 111 On flu second 
segment ot each leg a long seta with long hi inches ill ovei Du otlu i set ie h iu 
blanches on the convex aide onlv those on the dlst i) segments with fewei and 
ahoitei blanches The spuis on taisi l ind 11 long and Btout the doisal nude seta 
on taiaus l piomtnent A veiy long slendei nude seta on tiisus ill 
One specimen inipeifect tioui i bush fowl ( Wif/ciporfig* rfifpc m yt ) 

In the cbsence ot both chelfceiae end pseudostigmatic oigans the pi icing of 
this species in the genus \>o\(hono<iitui is cettiinlv speculative Ncveitheless the 
scutal ciest ind sc util flitting lesemble those of ceitain otliei species of this genus 
hue deacubed end the evidence of tlifuicate palpal claws ind double eyes is ot 
value (see discussion on \ ntiomuta ) The presence ot thiee setae on coxi ill 
la analogous to the sinii la i condition In V ittrmimta and \ mutubilin G itei 1932 

h U I II t 1 "Itallau anil Neu Guinea Specie* o/ Neoschttngastin 
(After Womersley ) 

1 Scutun with i will dcllm cl crest often in foul cut vie the pseudostigniata In the 
1 slcrlci walls of the crest Anterior part of mutum with pits only pistorlor 
liuit w th irtular stria!Ions surrounding pits Body striated anterloily pitted 
I (stork rl\ Dorsal setae 14p to 1 UOp yromaitei group 2 

''mum withiut definite crest but with n line round the pseudostigmata simple 
pitted without strlatlons Body either entirely striated or entlrelv pitted Dorsal 
sotac 22 tc 64 o 



-< mlcirmliii < Hilda I plates r ii h beirlng thru lint nim Dorsal set ip 2b i "i 

V kailipypm n *1 

I4od\ HlriHttd ill \er nut pltli 1 f umiuI 'hi|« r only «llghtly onatiuttd lit 
it mi III \ > lauilnl plitis t 

t I m udostigmiitu rgan* in r< ji leu* globular 

I lead align atk i rgan* dpflntti l\ I n itr II 

losliii r margin if aiutuin i n\t\ hi thtl Ihi ptnti id lateral setae are muih in 
trty uni if Its mld|» ini s 

I stirlor matglti if aoutum straight ii sinuate hi that thi poaterolateral aetae iri 
hirdl> if at all in adtanie of its mlilpi mt 10 

h 1 nudoatlgmatli organs a broad leif shapi Stuium roughl> hexagonal i enters 
angular posterior margin str nglt imi\ Ha lateral thirds tl about 4 from 
Iht muldlt third PseudoMilgmatu aim mt In lint wIth the poHlerolalerul aetae 
Domul aetae at 2f* long arranged i 14 14 10 IS 8 4 V tduatdnl n sp 

I HeudoMtlgmalli organn link globular s mum roughlv tiiperoiilal rornera 
r< undetl 0 

l I OKU riot margin if mutuni rounded Dorati setm 12 90* long arranged 2 h h 
1112 \ cooronpcnse Hirst 1129 

Po«ti rli r margin i f scutum flattened medially l>or*al setae approximately #4 40* 
I ng irranged 2 4 i thin tl in n In flyi or tux rows 

V pcti opale Womerslpy 1914 

10 \nt< 11 i margin of scutum foul flflha of length il piateilor margin Doraal setae 

(l lb* Ii ng arranged 6 8 8 s s « I 2 V antipadlanum Hirst 1129 

11 Stutum thru fourth* ns long aa w idi 12 

Scutum thiee llfths or leg* as long ts wide 18 

12 Posterior margin it seutuiu (tenlt unut I seudostigmata In line with postern 

literil Mtat Dorati silne 12 40* ling irrangid 2 8 0 6 6 2 2 

N dasprrm Hlrat 1929 

1 nsltiior margin uf mutuni flattened in Its mIddlo third rseudo*tlgmata well in 
ft mt l ptHUrolateral setat Only alx segments In mid- and hindlegs Dorsal 
mine 2b to 30 21 * long atiangid 2 6 b <2) 9 4 2 (2) N impar n sp 

11 Si iiimn three fifth* ta long as wide i (Highly hexagonal itosterlor margin strongly 

nun ex bluntly pointed In thi centre anterior margin projecting In the eentre 
I Meudoetlgmat t (loser to the anterol tteral setae than to the posterolateral* 
Dornal aetae ii 30* long arranged 2 6 6 4 2 2 N loring n ap 

stutum not mori than half ns long a* wide posterior margin euncave Dorsal 
setae 14 79* long urtangeil 2 8 6 6 b(4J 4(6) 2 

If ices*roflense Womersley 1934 

Genus S< honoasti v Oudemans 1910 
Kntnmol Btr , 111, No 64 1910 86 


ScubNOAirm ivmmi n sp Figs 30,34,36 
Body a lounded oval, flattened anteriorly, widest at level of coxa ill Strlatlons 
coarse and moderately jrtrong very fine pitting on scutum, maxilla and coxae, 
and over the anterior third of the ventei Colout blight orange U, 278*, 
W, 232* Maxillary setae single, fine with six long branches on the convex side 
CboUcerae very long, straight, slender, a minute sharp dorsoaplcal barb, with ten 
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email saw teeth in u low on the distal twothiidB Vential tooth lepiesented by a 
rounded thickening opposite the fouiHi and fifth teeth Cheliceral sheaths long 
slendei teaching almost to the ends of the cheliceiae and beating a shoit nude 
curved seta on the base of each Palpi tounded slendei natrow at the base 
widest towards the distal end of if A long seta with long branches all over 
on il a shoit seta with a few lung blanches on ill on lv 1 long seta neai the 
base with six branches on the convex side two shoit nude setae neat the apex 
Palpal claw trifuicate the doisal and vential elements long and shaip with i 
shortci flnei lateial element ilongslde them Appendlculum with i tounded 
point bearing seven setae one pi eminent foui finer all with blanches along one 
side two nude the one stout shoit md rinved the othei fine and stialght 
Scutum a tounded tiapeiold L B«m W 85m Antcrlci maigin slnuute antenot 
cornets rounded lateial raaigins slightly concave posteiioi maigin convex 
posterloi coiners rounded Scutal sitae 5 long with long branches on all Bides 
The three anteiioi in line the PL in the posteiioi cornets on the maigins of the 
scutum The AM bi oken off shoi t AL 37 6 m PL 47m Pseudosttgmata Just 
behind the PL setae 37 m apart Pseudostlgmatic oigaus capitate leaf shaped 
with appai ently no setules ou the head L 37 5 m stem 12 dm head 25 m v 12 5m 
O culai shield 7 m from scutum Lyes double the uiteiloi just in ft out of the PI 
setae Body setae approximately (A ( The dotsil details cannot be made out 
easll> as the only available specimens aie not well cleared and are all mounted 
with the doisuin down The figuies aie tlieiefoie lmpeifect ) llioso of the Hist 
doisal low aie stout stialght blunt with a few Bhoit spines along one aide 
those of the first two vential lows aie slendei with long blanches on one side 
the lemalnder dorsal and vential hate shoit blanches on one side Dcusum setae 
appioxlmately 40 In rows as follows 2/12(9) (4) (8) 4 2 2 Venter setae 
28 in lows as follows 22/6484 2 Legs lelatlvely veiy long 1 248 M 
11 209 m 111 216m Coxal setae single long with many biauchcs on the convex 
side The leg setae slmilai but those on the distal segments have fewer branches 
those of 111 having shortei and still fewei InaucheB The bases of the sixth 
segments aie markedly constilited then distal poitlons markedly expanded 
All taisi tapeilng the thud veiy long A fine spin on taisus 1 that on 11 shoit 
and blunt a fine nude seta not at all piominent on 111 

Two specimens fiom a bush fowl (VegapodUti dvpeneyt) one from a 
bandicoot (Fchymipera cockrrrlU) 

SOHONOABTIA Bit STOW FI 11 BP FlgS 31 34 87 
Body a shoi t rounded oval wide it at level ol coxa 111 Sti latlons moderately 
coaise stiong and very wavy pitting on scutum maxilla and coxae Coloui 
dull biownlsh orange Newly hatched L 187m W 167m aveiage 203m x 165m 
largest seen 223m < 207m Maxillary setae single shoit stout with four long 
branches on the convex side Maxilla typically squaie Chellcerae very long 
straight slender with sharp points A minute dorso apical barb and a row 
of twelve denticles along the distal three fifths Ventral tooth appai ently missing 
Chellceial sheaths slendei as long as the chellcerae with a long nude seta on 
the base of each Palpi tounded projecting boldly forward A long seta with 
d few fine branches on the conxex side on il a similai seta but sbortei on ill 
on iv neai the base a short seta with a very few fine bi inches on the convex 
side near the apex two nude setae one very short and stout Palpal claw 
trifurcate, the ventral element much the longeet and stoutest the lateral very 
short and fine almost vestigial Appendlculum tounded, with six setae one 
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stout with i few sti ut blanches thiee flnei with shoit tine biuuheb and two 
nude one of them shoit sharp and strongly aiived Scutum iminded stialght 
anteriorly L 62 6m W 94m Ciest a sinuate ovei hanging lidge twothlids of 
the Way back the posteiloi poitlon of the siutum it i milch 1 wei level than 



1 ib» 0 til—10 Crmposlte dorsal anil ventral diagram of Sokungnmtia Jamui n sp 
I same f f blcstuv i n *p 32 Walrhla motobcntli n »p 33 Dorsal scutum of 
s jaim w It Same f s blestt itrl li urnh tkla n it il cun H rat "I Ihtlieral 
ling of S inmrii Sum or 4 tltih >1 IV *taim It u ut illraar 3* Snme f M 
a nobi lull to Composite dorsal and ventral diagram of L ausfroltnur 

the anteiioi Ciest vety faintly maiked in some specimens \nterlor margin 
stialght anteiioi coineis angulat projecting vety slightl> foiwaid lateral 
margins slightly tonvex posteiloi margin stiongly convex with a smooth 
Indentation In the middle posterloi corners about two-thirds of the way back 
angulat piojectlng lateially Scutal setae 6 the AM 17 6m stouter than the 
others with short branches on all sides set well back from the anterior margin 
behind the AL the AL 76m slender with long branches on all sides well 
forward in the anterior corners the PL 60 m slendet with branches on one side 
only In the posteiloi corners Pseudostigmata halfway back directed almost 
horlsontally lying under the overhang of the ciest just anterloi to the PL setae 
26m apart Pseudoattgmatlc organs capitate, racquet shaped the heads covered 
with fine short setules- L 87m stem, 12m head 25m * 15m Ocular shield 
applied to the scutum from well in front of the pseudoetlgmata to behind the 
PL setae Eye* single small the posterior missing just anterior to the pseudo- 
stigmata Body setae 108, of three forms those of the last two rows of both 
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THE DIPTERA OP THE TERRITORY OP NEW GUINEA. VII. 

FAMILY OTITISAC (OBTALIDAE). 

By Johw R. Maixoch, Arlington, Va. 

{Communicated by Frank H. Taylor, F.R.S.B., FX 8.) 

(Plates lv-v ) 

(Read 28th April, 1*SB 1 

This family is In many respects similar to the Trypetldae, the only almost 
Invariably dependable character for Its separation therefrom consisting of the 
lack of Incurred anterior orbital bristles on the frons. The course of the subcostal 
vein at Its apex Is also usually distinctive, the vein in the Otltldae normally 
gradually approaching the costa and connecting with It at an acute angle, while 
In the Trypetldae the vein makes an abrupt angular bend forward close to Its apex 
and Is usually faint beyond the angle All the New Guinea Otltldae lack the 
presutural bristle 

There have been many species recorded from New Guinea and adjacent 
islands, as the peculiar forms and distinctive colour markings of most of them 
readily attract collectors. In the Australian region the family is represented 
almost exclusively by the subfamily Platystominae, though some species of almost 
cosmopolitan occurrence have been brought in, probably by commerce 

The late Dr. P Hendel published many papers on the family, the most 
Interesting of them, from an Australian point of view, being that on the 
Platystominae. This Is the predominant subfamily In the Indo-Australlan region, 
more than halt of the approximately 500 species occurring in the region, and In 
1914 only 46 in North and South America. 

I present herein a key to the New Guinea and Australian genera of 
Platystominae based upon materials available to me and to some extent upon 
data obtained from Hendel’s paper when the genus or species Is not available. 

In 1984 Bnderlein published a paper In which he erected several new 
genera and described some new species from this region I have Incorporated his 
work herein. 

Material collected In Papua and Dutch New Guinea by Miss U K. Cheesman 
has been included In this paper for geographical reasons, thus rendering the 
paper more valuable. 

I have to thank the British Museum (Nat Hist) authorities for photographs 
of the wings of the type-specimens of the species In their material, aad Mr. 
Frank H. Taylor for the other photographs of wings when the types belong to 
the School of Public Health and Tropical Medicine, University of Sydney. 

“ Subfamily UunngAx. 

In this collection there is but one species of this subfamily. This Is ah almost 
cosmopolitan species which occurs In adjoining islands and Australia. 
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Pmudeuxesta Hendel (Gen Zn* Fasc 108 1910 80 ) 

Pskudeuxebta PEl ha Osten Sacken 

Ann K«i Civ Btor Nat Genov xtI 1881 470 (Bnxetta) —Enxetto aenti 
faactata Mallocta Insects of Samoa pt 6 Dlptera fasc S 1980 218 

Originally described from Celebes and known from many other localities 
including Hawaii 

There Is a single specimen in the collection from Wewak New Guinea (F H 

Taylor) 

Subfamily Platt biohinak 

The genus name Platpatoma is preoccupied in Mollusca but up to the present 
no writer on the group has proposed a new name for the genus 

The group segregated here may be distinguished from others in the family 
by the presence of short stiff setulae on the upper surface of the first vein usually 
extending from near the humeral cross vein to its apex the lack of the propleural 
bristle and the presence of at moat three bristles between the suture and the 
anterior lateral angle of the scutellum le one supiaalar and two postalars 
Hendel has attempted to separate the group from the Pyrgotldae by the shorter 
basal two antennal segments and the presence of ocelli but these characters do 
not Invariably apply as some Pyrgotldae have ocelli and short basal segments to 
the antennae 

Kay to tin Oenaro 

1 h.ye« quite densely haired arista long haired from with two pairs of fronto 
orbital bristles Afth wing vein with stiff setulae along the entire extent of the 
posterior basal cell on upper surface 1 

Eyes not distinctly haired other characters not as above itt toto 3 

S Face below antennal fovea* with two rounded or oval elevations Loaioxiria Hendel 
Face without such elevat one DcuyortmlU Hendel 

3 All femora with some short stout ventral spines la 

At most one pair of femora with short stout ventral spines 3b 

la All femora with anteroventral and posteroventral spines an extra cross vein between 
second and third veins arista subnude (Samoa) Apactoiuuro Malloch 

Only mid and hind femora with blserlate ventral spines the fore femora with 
spines on anteroventral surface only venation normal arista long haired 
(Samoa) Zenognathua Malloch 

3k Buprasquamal ridge with erect hairs near posterior extremity stem vein of the 
wing bare at base above lower squama about twice as large as upper no 
fronto-orbital bristles on frons arista bare or almost so (Australia) 

Duomyia Walker 

Buprasquamal ridge bare or if haired then the stem vein of the wing la haired above 
at base or the other characters are not all as above 4 

i Kesopleura sternopleura and pteropleura with numerous short stout bristles 

Pteudoclrttamia n gen 

The above sclerltea of pleura without short stout bristles 4a 

4a Elongate slender species the abdomen slim not widened at base or at middle and 
usually quite noticeably laterally oompressed arista never long haired If 
noticeably haired at bass then bare beyond middle or extremely long and with 
dense short white hairs on entire extent that give it the appearance of being 
thickened antennal foveae usually long and distinct sternopleural bristle 
always lacking fourth wing vein never setulose above along posterior basal 
cell I 

Stouter species the thorax sometimes much wider than long the abdomen either 
wide at bass or centrally never laterally oompressed If rather slender species 
the arista is haired to apex fourth wing vein sometimes setulose In part 
above 14 

fi Third antennal segment with quite dense decumbent stiff black hairs face more or 
less produced above receding below Conto ipUhaa Hendel 

Third antennal segment not stiff haired face not receding below • 
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I Antennae and arletae exceptionally long the former longer than the fate the aristae 
still longer and with a thickened appearance because of the presence of dense 
short white hairs humeral bristle lacking 7 

Antennae usually not longer than the faoe the aristae shorter and never with 
dense short white hairs humeral bristle present or lacking 8 

7 Fourth wing vein making a wide shallow dip Into the dlscal cell from Inner to outer 

cross vein and angularly bent up Just beyond that vein cross veins rather widely 
separated Phllocomput Osten Sacken 

Fourth wing-vein not dipped down Into dlscal cell from inner to outer cross vein 
and not angularly bent upward Just beyond outer cross vein cross veins quite 
closely placed sometimes Interstitial Aatiaearo Osten Sacken 

8 First posterior celt of the wing quite noticeably narrowed at apex the fourth vein 

either sloping forward from outer cross vein or with its apex curved appreciably 
forward • 

First posterior cell of the wing not narrowed at apex the fourth vein either 
straight or with Its apc\ slightly dcwnw'trdly sliped 17 

t Prone deeply or rather closely pitted or punctured parafaclals wrinkled above 
facial carlna prominent in profile exposed at least as widely as parafaclal 
rtuntied tin dorsum two fine tans of fronto orbital bristles generally visible 

KhyUdortalU Hendel 

Frons not distinctly punctured nor the parafaclals wrinkled above the facial carlna 
m t prominent In profile 10 

10 Mesonotum as wide as long frontal orbits with two pairs of bristles mouth opening 

very large male with a beard of leng downwardly directed bristles on posterior 
ptrtion of Jowls PouonortalU Hendel 

Uesunotum longer than wide frons with at must one pair of orbital brlstlea 11 

11 Penultimate section of fourth wing vein abuut one fifth as long as ultimate and 

only as long as the outer irons vsln the lattor as long an ultimate section of 
fifth vein frons wrinkled iticrocpicautta Hendel 

Penultimate section of fourth wing vein longer the outer cross vein much nearer 
to the apex of fifth vein and tip of wing than in the above frons smooth IX 
18 Inner oross vein of the wing oblique upper extremity much nearer to tlie bane of 
wing than the lower face with some fine short hairs In centre 

PlagxoMtenopterina Hendel 

Inner cross vein of the wing erect or almost so face bare in centra 

B\atMogatter Bigot 

1J Frons with two pairs of orbital bristles 18a 

Frons with but one pair of orbital brlstlea PicadepicauMta Hendel 

13a Inner cross vein of wing more than one third from apex of dlscal cell 

HooUnoioma lioew 

Inner cross vein of wing not more than one fifth from apex of dlscal cell 

Bacestomosa Hendel 

14 bternopleura with a strong upper marginal brlstls 16 

Sternopleura without a well developed bristle 1< 

16 First posterior cell of the wing narrowed at apex, second vein nearer to third than 
to costs head higher than wide In front (Australia) Deleter Loew 

First posterior cell of the wing not noticeably narrowed at apex second vein nearer 
to costa than to third vein head seen from In front as wide as or wider than 
high Bcholatte* Loew 

16 Hid femur much stouter and distinctly longsr than the hind one with two series 

of short strong ventral bristles 17 

Hid femur not thicker nor longer than the other pairs, If slightly stouter then with 
at most fine ventral bristles II 

17 Antennal bases close together separated by less than the width of the third antennal 

segment dlscal cell of the wing much narrower at base than at apex 

Brea Walker 

Antennal bases widely separated distance between them exceeding length of third 
antennal segment, dlscal cell of the wing almost as wide at base as at apex 

* Hssootswto Bnderlstn 

18 Hind femur much stouter then the other pairs and armed below with short stout 

black bristle* or spines (Pacific Islands FIJI Samoa) Ptesdcrtcftardto Hendel 
All femora about equally thick bind pair without stout ventral &tae* 19 
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It Cross veins of the wins quite close together the penultimate section of fourth vein 
not one fifth os long as the antepenultimate one SO 

Cross veins of the wing not exceptionally close together the penultimate section of 
fourth vein not less than one third as long as the antepenultimate one S3 

30 Frons with two pairs of strong orbital bristles arista with very short hairs fifth 

abdominal terglte In the mala not long bristled at apex Mtuteatomoaa Handel 
Frons without or with but one pair of orbital bristles except In Loriomyia arista 
rather long haired fifth abdominal terglte of the male long bristled at apex 
squamae small SI 

31 The cross vein closing the anal cell angled below middle broken the cell at apex 

below ft rmlng a short point two pairs of fronto orbital bristles 

Loriomt/ia Kertftsx 

rhe cross vein closing the anal cell rather angularly curved outward at middle 
tbe cell not pointed below at apex S3 

22 Second wing vein usually much bent forward at apex unusually close to first near 
costa sometimes almost fused with It its tip much closer to that of Drat than 
to tip of third In costa head of male frequently widened but never with 
pedunculate eyes 23 1 

Second and first wing veins never approaching each other aplcally male with the 
eyes on variably long stalks Laglaiaia Bigot 

32a Second wing vein much closer to third than to first on apical section of latter one 
pair of strong orbital bristles present CMtamia Macquart 

Second wing vein at least as close t first as to third on ai leal section of former 
no orbital bristle present Cleftamolde* n gen 

S3 Anal cell closed by an angulate crom vein | rodu eel into a diBlln t sometimes 
elongate point or lobe at Inter apical angle Irons with nly the outer verticals 
present and one pair of orbitals Neoaophlra Hendel* 

Anal cell closed by a straight or slightly curved cross vein at apex not produced 
Into a point or lobe at lower apical angle 24 

24 Extremely short stout species the thorax broader than long the mesopleurn well 
exposed when seen from above the tergltes of basal half of abdomen in female 
usually more ir less telescoped so that the abdomen Is usually not I nger than 
wide excluding the ovipositor first posterior cell of the wli g almost invariably 
parallel sided or widened at apex 36 

More elongate species both the thorax and abdomen longer than wide the segments 
of the latter not noticeably telescoped first posterior cell of wing usually 

narrowed aplcally 30 

26 Posterior basal cell of the wing longer and larger than the dtscal cell wings more 
or leas folded lengthwise and crosswise centrally usually held close against the 
abdomen and depressed at apices 26 

Posterior basal coll of tha wing shorter and smaller than the discal cell wings not 
distinctly folded 27 

26 Antennal bases rather widely separated fourth wing vein ending In the wing tip 
vein closing the anal cell sloping outward posteriorly so that the call Is rather 
acutely pointed below at apex AspWtona Osten Sacken 

Antennal bases closer together fourth wing vein ending below wing tip vein closing 
anal cell erect or sloping forward anteriorly the cell transverse at apex 

jVaupodo Osten Sacken 

37 Frons with a pair of atr ing orbital and two vertical bristles antennae short Inserted 
at middle of eyes In profile arista plumose ultimate section of fourth vein 
slightly curved upward C\aet6rivelHa de Heljere 

frons without distinct orbital bristles antennae Inserted below ml Idle of eyes In 
profits ultimate section of fourth vein not bent upward 38 

33 Bases of antennae close together discal cell of the wing much narrower at base 
than at apex it 

Bases of antennae well separated discal cell ot wing nearly as wide at base as at 
apex Zpgaenula Doleeohall 

S3 Base ot stem vein of tbe wing haired above clypeus not tumid at lateral angles 

Pttroptnia Bigot 

Base of stem vein of tbe wing bare above clypeus tumid at each lateral angle 

Jfeoftemlgoster n n 


* Hendel Included this genua tat his key of genera of the Platystominae bat It will 
W dealt with In a su b sequent paper of this series on the family Trypetldae 
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37 


38 


Posterior basal tell of the win# four fifths ai Ions as the dlaial cell fourth vein as 
In RlvelMa distinctly dipped down before Inner cross vein frons with two pairs 
of orbital bristles Loxotuuroidet Hendel 

Posterior basal cell of the wins about half as long as dlscal cell SI 

Fourth wing vein distinctly dipped down Into dlscal cell just before Inner cross vein 
frons with two pairs of orbital bristles Rivellia Rol lneau Desvoldy 

Fourth wing vein not noticeably dipped dc wn in front of Inner cross vein SS 

Squamae small arista moderately long hatred on entire length base of R bare 
above SS 

Squamae large the lower one exceptionally so If the eyes are protruded laterally 
the abdomen Is not petlolate at the base 34 

Eyes protruded laterally abdomen pedunculated first posterior cell of wing 
ntrrowed to apex wing with or without a dark costal border 

Ac hioaoma Hendel 

Fyes not protruded laterally abdomen el ingatc ovate not pedunculate first posterior 
cell of wing not narrowed tplc illy wing dark brown with many small hyaline 
spots in the cells Butkyplatyttoma Hendel 

Base of the radial or stem vein of the wing without setulc sc hairs or bristles 
above S6 

Base of the stem vein of the wing with stiff hairs or bristles aliove 38 

byes of male and to a lesser extent those of female protruded laterally the head 
distinctly wider than the thorax Achiaa rabrlclus 

Eyes In neither sex at all protruded laterally the head not distinctly wider than 
the thorax 18 

Fore femur with several strong ventral bristles Holoonemta Knderleln 

Fore femur without strong ventral bristles IT 

Scutellum with two stout pointed thorns at apex Ceratopelta Bigot 

Scutellum with two or more normal apical bristles Lamp* ogamtor Mac-quart 

fore femur with numerous short stout bristles on the central portion of the postero- 
dorsal surface that are biserlate or trlserlate centrally antennae widely 

separated at bases the flat facial carlna at this point about half as wide as 
frons at vertex Notoepila Oaten Hacken 

Tore lemur with usually a single postero dorsal series of longer bristles antennas 
narrowly separated at bases the carlna at this point not nearly half as wide 
as frons at vertex Buproeopta Macquart 


N B —I have included several genera. In the above key that do not belong in 
the New Guinea list One or two of these are found In Australia and are eo marked 
In the key and they have been dealt with by me in one or more of my papers 
on the Diptera of Australia that have appeared in these Pbogeedinob Two 
other genera were described by me from Samoa and with the Australian genera, 
may be expected to occur in New Guinea In a few other cases I have Included 
genera that do not occur In New Guinea because I wanted to make clear their 
distinguishing characters or because the genus is new Two concepts, Ceratopelta 
Bigot and Nototpila Osten Sacken are also Included though I doubt their claim 
to generic status and include the first in my treatment of Lampropaeter Nototpila 
being considered merely a gubgenus of Buprotopia 


Lasioxiuia Hendel 

AbXanil Bool bota * Get, nil, 1914, 88 

Tilts is the only genus of Hendel’s "Trapherina ’ in the New Guinea region 
It is unknown to me and the description and figures suggest a close relationship 
with Datportali* Hendel, if not their synonymy 


Labioxbua hiusuta Hendel 

Op dt , viil, 1914, # 

Deecilbed from a male from Sattelberg, Huon Gulf, New Guinea The only 
structural details available are ghown In Hendel’e figures, the description o on ststs 
of merely colour characters 
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Dabtobtalis Hendel 

Dasiortalu Hendel in de Meljere Nov Gain lz livr S 1918 378 Abhandl 
tool botan Qes vltl 1914 277 

This genus Is distinguished from its allies by the presence of dense short 
erect hairs on the eyes the two pairs of fronto orbital bristles lack of short hairs 
on the upper surface of the stem vein of the wing at its base the presence of 
setulae on the fifth rein along the extent of the posterior basal cell above and in 
having the aristae long haired 

All the known species occur in New Guinea 

Key to thr Sp eir» 

1 The dark apical oatal atreak on the wins s distinctly separated by a hyaline 

Interval from the anterior outer extremity of the bla k fascia over the outer 
cross vein anal cell almost entirely hyaline frontal and dorsal thorac c bristles 
and hairs fulvous yellow in male usually all these bristles and most of the dorsal 
hairs black In the female fore femora normal in male 

oomplena (Walker) 3 

The dark apl al costal streak on the wing cot nectcd with the at lerlor outer cxtre lty 
of the black fascia over the outer cross vein 4 

2 The short dark linear streak on the costa at apex of the first vein n t connected 

with the broad black fascia over the inner cross \eln stopping at second ve n 

anal cell slightly browno 1 below no hyaline spot Just bcyoi d apex of anal 

cell the yellow margin on upper edge of mesopleura linear 

comp lent var separata n var 
The short dark linear streak on the costa it apex of the first vein connected with 
the anterior edge of the broad black fascia over the Inner croae ve n at third 
vein anal cell browned at apex and with the usual brown line along upper 
edge not browned along lower margin 1 

3 Mesopleura with a very narrow yellow line on uiper edge a hyaline spot just 

beyond apex of anal cell completes (Walker) 

Mesopleura with a broad yellow streak on upper edge that is about half as wide as 
long no hyaline spot Just beyond apex f anal cell 

completes var faamata Curran 

4 The short brown streak on the costa at apex of first vein connected with the outer 

edge of the broad black fascia over the Inner cross vein seen from in front 
the head of the male la as high as wide rounded n astect with the genae n t 
angulate tarsi entirely whitish yellow aHffuatifrona Hendel 

The short brown atreak at apex of the first vein not connected with the outer edge 
of the broad black fascia over the inner cross vein apices of tarsi dark 6 

5 The two basal cells of the wing brown with a hyaline spot near their apices male 

with a clump of downwardly directed bristles on the genae barbata Hendel 
Both basal cells of the wing brown male without genal group of bristles but the 
genae angularly produced pontcepa Hendel 

Dasyoxtaub ookplefs (Walker) Pi lv figs 1 2 
Jo*m Proc Un* Boo Loni Hi 1869 118 (OrtoK*) — OrtaU* contigu* 
Walker op cit Vlii 1866 128 Hendel Abhandl tool botan Got vlli 1914 277 
The lege are much more extensively lemon yellow In the male than in the 
female the latter having the femora and tibiae largely black The palpi of the 
male are also white and almoet disc like while In the female they are lemon 
yellow and clnb-ehaped 

There la some variation In the wing marking* (PI lv fig 1) in a number of 
the specimens the hyaline spot beyond the anal cell Is sometimes very Indistinct 
and In one female the short carved brown streak proxlmad of the apex of the 
first vein connects with the fascia over the outer cross-vein on the third vein 
Recorded from New Guinea and Aru Islands A large series from Wewak 
New Guinea (P H Taylor) and two specimens from Papua Kokoda 1200 feet 
fid 3 000 feet (L B Chessman) 
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DASYOBTALIB COMPTERS VAB SEPARATA, U var PI lv, fig 3 

This variety, which 1b very similar In all particulars to the typical form, may 
be distinguished by the failure of the short dark streak near the apex of the 
first vein to connect with the broad dark fascia over the inner cross-vein, and the 
pale brown margin of the anal cell along the anal vein (PI iv, fig 3) Length, 
4 6 mm 

Type, female, Dutch New Guinea Cyclops Mts, Sabron, 930 feet April 1038 
(L E Chessman) 

Dasyobtaus com piers vab fasoiata Curran 
Proc Cal Acad 8ci , xxii, Vo 1, 1936, 64 (La*iop*xla) 

This variety differs from the typical form in having the yellow streak on the 
upper margin of the meeopleura widened behind, where It Is almost half as wide 
as It Is long, Instead of uniformly wide and more than four times as long as wide 
There Is no hyaline spot ]ust beyond the apex of the anal cell Length, 4 mm 
Kavleng, New Ireland, Makada Is, off New Britain (F H Taylor), Solomon 
Islands (W W Froggatt) Type locality, Matema Island 

Curran described this as the type of a new genus, Lasiopsila, which he placed 
In the family Psilldae His description Is lacking In several essential characters 
and his figure of the wing Is slightly inaccurate, but I have no doubt as to the 
Identity of the species 

Dasyobtaus aroubupbohb Hendel 
Abhandl tool botan Qet , vlll, 1914, 279 

Hendel states in his description that the hyaline fascia between the cross-veins 
of the wing does not attain the hind margin In the well preserved male before 
me It does 

Described from a single male taken In New Guinea Papua Kokoda, August 
1933 (L E Cheesman) 

Dasyobtalis babbata Hendel 

Op dt, Till, 1914, 279 

Described from both sexes from New Guinea Not known to me 
Dasyobtaus oorioeps Hendel 

Op clt, vlll, 1914, 181 

I have one male before me that apparently belongs to this species Hendel 
makes no mention of an abnormal structure of the tore femur In this sex, bnt In 
this specimen the femur is swollen and slightly tumid at the apex, and there 
furnished with a clump of short erect black bristles 

Described from three males from New Guinea Wewak, New Guinea (F H 
Taylor) 

Corigzpxthea Hendel 
Abhandl goal-botan Oct, vlll, 1914, 29 

The head in my specimens la not particularly noticeable for its forward 
production at the base of the antennae, but the stiff short setulae on the outer edge 
of the third antennal segment are sufficient to identify the genus These are not 
mentioned by Hendel in his description 

Coriotpithea adders (Walker) 

Do out addon* Walker, dour Proc Linn Bo c Load, lv, 1860, 149 
Recorded from Celebes, Moluoca, and Ambolna, not as yet known from New 
Guinea, though likely to occur there Introduced here because of that fact and 
to present the above character 
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GUINEA vn, 


Philooomeu* OstenSacken 
BuU But 0oo Trance, x, 1881,1*4 

This conns contains three species, none of which is ss yet known to occur 
in Now Quines One was described from Celebes and may be found in New 
Quines 

AnriNEUSA Often Backen 

Op eit, x, 1881, 184 

This genus has been divided into two subcenera as below 
A Inner cross vein of the wins directly above the outer one forming a continuous 
line Aatlneura Osten Backen 

AA Inner cross vein not directly above the outer one curved and oblique 

Adantin&ura Hendel 

N B —Neither of the two known species of Antin&ura s s, is known to occur 
in New Quines they are Malayan The species of Aiantineura are distinguished 
as below 

1 Wing without a longitudinal black streak from base of third vein to middle of discs] 
cell below fork of radial vsln palpi red btroi do Meijere 

Wing with a longitudinal black streak from base of third vein to middle of dlscal 
cell below fork of radial vein palpi red black at bases J 

I Bptstome shining metallic black kertesM de Metiers 

Hplatome yellow thickly silvery white dusted granite Doleschall 

Ahtirfi ha (Adartirxura) biboi de Meijere 
Ann Hut Nat Hung , It 1908, 188 

Described from a male from New Guinea Not since recorded 

Artotsuba (Adahtireuba) xektEbzi de Meijere PI iv, fig 4 
Op cit, iv. 1908 189 

Described from both sexes from New Guinea Both sexes Wewak New Guinea 
(F H Taylor) 

Artireuba (Adantireuba) guardis (Doleschall) 

Natuurk Tijdtchr v Nederl Ini , xvii, 1868 1*6 (Henna) 

Described from a male taken on Amboina May yet be taken in New Guinea 

Pseudocleitamia, n gen 

Generic charactert —A remarkable genus in this subfamily, readily dia 
tlnguished from any other by the very narrow upper portion of the frons, which 
has three or four pairs of short stout orbital bristles and four verticals The head 
Is otherwise much as in Rivellia and related genera, the face being almost vertical 
in profile, with shallow foveae on almost the entire height, the parafaclals are 
narrow and have some fine short hairs antennae as long as the face, the third 
segment about five times as long as its greatest width, narrowly rounded at apex, 
aristae bare, upper occiput depressed, lower swollen Thorax longer than wide, 
with the following bristles 1 humeral, 8 notopleurals, l supra alar * postalars, 
a string closely-placed pair of dorsocentrals, 1 meeopleural and four subequal 
scutellers The unique feature of the thorax lies in the presence on the hind 
half of the mesopleura, the anterior halt of the pteropleura, and the upper margin 
of the sternopleura of numerous short stout bristles Wing as in Plate iv, Figure 8, 
the apices of first and seoond veins wide apart, inner cross vein aliout its own 
length from outer, first posterior cell not narrowed at apex, vein closing the 
anal cell bent in middle, first and third veins eetuloee on upper surface Squamae 
rather small, lower one a well developed lobe Legs normal, rather stout 
Genotype, Pteuiocleitamia tetigera, n sp 
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Pbkudocuutamia BmoUA, n. ap. PI. It, flg 5. 

J. Black, rather dull, anterior margin of front, basal two tegmenta and bate 
of third aegment of antennae yellowlth-brown, thorax pale-grey-dusted, but the type 
it damaged to that markings If any are not distinguishable. Wlnga hyaline, coata 
narrowly brownish-yellow from humeral croee-vein to apex of first vein, an 
oblique black fascia from below apex of the subcostal to midway to Inner cross- 
rein orer furcation of second and third reins, a narrow black fascia from apex of 
first rein to fifth enclosing the inner cross-vein, and a large black mark on apical 
two-fifths of the wing, the anterior outline of which is slightly rounded, touching 
the outer cross-rein, broken at apex by a wedge-shaped hyaline streak that extends 
from the tip of fourth rein obliquely to near the apex of second rein that leaves 
a narrow dark border from the apex of second to beyond the apex of third rein 
on the costal margin; edge of the anal region slightly brown clouded aplcally. 

Prone at vertex about one-fifth of the head-width, slightly widened to anterior 
margin, where It is a little less than one-third the head-width and one-third lta 
own length; orbits narrow, whitlsh-grey-dusted; eyas bare, slightly oblique, about 
1-5 times as high as long, gena reddish-yellow, about one-fourth as high as eye. 
Prelabrum well exposed. The pairs of orbital bristles very close together and 
strong, though not very long. The type is damaged or rubbed so that their details 
are uncertain. Meaonotum with quite dense short depressed black hairs; scutellum 
with one or two fine erect dlscal hairs Legs black, femora more brownish aplcally. 
Fore tarsi about 1-5 times as long as their tibiae, slightly thicker than usual, 
metatarsus on all legs longer than the other four tegmenta combined; fore femora 
with sparse posteroventral bristles; mid tibia with two strong apical ventral 
brlatlea. hind tibia with a few Inconspicuous central anteroventral setulae. Second 
wing-vein slightly undulated. Abdomen widest centrally, without long bristles 
at apex of fifth tergite. Length, 7-6 mm. 

Type, Papua: Kokoda, 1,200 feet. May 1983 (L. E. Chessman). 

EuxhSTOHOKA Mendel. 

Hendel In de Meljere, Ndvo-Gvtneo, lx, Zool., llvr. 3, 1918, 877; Gen. /ns., Fuse., 
1S7, 1914, 91, Abhandl. gool -botan. Ges., vlll, 1914, 187. 

There are three known species of this genus, all recorded from New Guinea. 
They are rather slender species, though placed by Hendel along with the stouter 
forms In his generic key. To prevent mistakes la allocation I have Inserted the 
genus in both sections of the key to genera given herein. 

The antennae are shorter than in BcoUnotoma and the inner cross-vein Is 
hsrdly more than its own length from the outer, the section of fourth vein between 
the cross-veins being not more than one-fifth as long as the preceding section. In 
both species I have before me the third antennal segment is distinctly ungulate at 
apex above which is distinctive. There are striking differences In the chaetotaxy 
of the two speciee before ms that are not mentioned by Hendel. I do not know 
what are the chaetotactlc characters of dteet fera. 

STey to tSt gpoeteo, 

1. Mid end bind femora orange-yellow, remainder of legs deep black; thorax, sontellum 
and abdomen glossy metallic-blue, without trace of dusting; no bristles on the 
mesonotum proxlmad of the strong acrostlohal pair; the 4 scutellar bristles 
sub-equal in length, all on margin; arista short-haired, the longest hairs about 
S times as ion# as its basal diameter; the large apical brown mark on the 
wing narrowly connected with the fascia over the cross-veins on both' the costa 
and hind margin .MgsecMWe Hcudel 

Legs entirely black, or black-brown; thorax with greyish dust; aristae pu b e scen t 
hasally . S 
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2 Apical brown mark on the wine entire meeonotum with a pair ot etrong brlstlea 
proxlmad of the preecutellar acroetlchala and more widely separated than the 
latter intermediate pair of etutellar bristles much shorter than the others and 
subdorsal In position no apical palette on arista of the male 

pronpta (Walker) 

Apical brown mark on the wing Interrupted by hyaline streaks In the cells arista 
of male with an apical palette dtacifera de Metiers 

Bixcstomoea bipi itcTAT \ Hendel PI It fig 6 
Abhandl Zool botan Qes Till 1914 188 

The only specimen before me does not have the brown fascia from the stigma 
extending entirely to the hind margin of the wing as described by Hendel it is 
broken above the fifth vein and the continuation below that vein to its fusion with 
the second fascia is faint (Pi It fig 6) The postveitlcal pair of bristles Is 
practically undeveloped Halteres with yellow knobs 

Originally described from New Guinea Maroka One female Papua Mufulu 
4 000 feet January 1984 (L B Cheesman) 

Buxmtomoea pbompta (Walker) 

Jour Proc Linn Soo Lond 111 1859 118 (OrfoHs) 

A much duller coloured species than the preceding with better developed poet 
vertical pair of bristles and brown halteres 

Recorded from New Guinea and Aru Five specimens Papua Mafulu 4 000 
feet December 1938 and Kokoda 1 200 feet December 1933 (L B Chessman) 

Euxmtomoea niecincBA de Meljere 
Nov Gain ix Zool llvr 8 1913 877 

Described from a poorly preset ved male from New Guinea As In prompto 
the bases of the abdominal tergites are whitish grey-dusted but in this species 
the bands are broader about half the length of the tergites and in the male 
there Is an apical palette on the arista 

Rhttidostaus Hendel 
Abkondl Zool baton Ohm Till 1914 131 

This genus belongs to the same group as Paeudeptcausta having the (list 
posterior cell of the wing not narrowed at the apex but is separated from Its 
nearest allies by the presence of rather coarse puncture* on the frons 

Neither ot the two known species occurs as far as known in New Guinea 
but the Australian rugifront Thomson may yet be found there the other species 
is Formosan 


Generic character* —Similar to CleUamia in most particulars but differing 
meritediy in having the second wing vein much closer to the first on apical third 
or more of the latter than It la to third and the orbits without strong bristles 
There is also in all three known species a thickened strip on the wing membrane 
near the apex ot the first vein that runs to the third vein There Is a striking 
uniformity In the wing markings of the included species all having a basal brown 
or yellowish mark that extends to level of apex of the subcostal vein and to 
fourth vein across the field and beyond this a large rather rounded blackish brown 
mark from the costa to the hind margin that coven both the croee veins 
Genotype Cloitamia kertetoi Hendel 
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Key to the Bpeciet 

1 No black streak emanating from the costal edge of the large brown mark over the 
rose veins lit ato (Walker) 

A black or dark brown streak emanating from the ostal edge of the large brown 
mark over the cross veins and extei ding narrowly round the ost 1 argln to 
apex of the fourth vein 1 

{ The basal brown mark on the w ng not extending to the costa at ai ex 

trrrtes i Hendel 

Th 1 h brow mark extend ng to ho costa on a large part of s ai 1 half 

lat ftucia (Walker) 

CuEirAMoiDss Lit leata (Walker) 

Jour Ptoo Linn Soc Iond v 1861 261 (Dams) 

Originally described from Dorey and subsequently recorded from New Qulnea 
Clxitamoides XEBTrn/i Hendel 

Abhandl Zool botan Ots vlil 1914 130 —Gleitamia It (grata Oaten Sacken 
4*» Mu* Civ Oeno t xvl 1881 468 op olt (2) xlx (xxxtx) 1899 669 

Described from New Guinea and known only from tbe original material 

Cucitavoides xatitabcia (Walker) PI Iv fig 7 

Jour Proc Linn 8oc Lond Hi 1869 114 (Dams) Edwards Trans Zool 
Soc Lond xx pt 13 1916 416 

Originally described from Aru Islands and subsequently recorded from Dutch 
New Guinea by Edwards Papua Kokoda 1200 feet April September and 
Octobe 1933 (L E Chessman) (PI iv fig 7 ) 

Cifitamia Macquart 

Suites A Buffon Dipt&res 11 1886 440 

This genus the species of which are usually distinguished by the conspicuously 
black marked wings with hyaline streaks or spots is very well represented In 
New Guinea and below I present a key to the species referable to It some of 
which are known to me only from descriptions Hendel in his paper on Platy 
stomlnae (Abhandl Zool botan Qes vlil 1914 128) presented a key to 14 species 
which list is considerably enlarged herein 

Key to t\* Bpeoies 

1 Scutellum with four marginal bristles ths basal pair sometimes weak and hair 
like 8 

Scutellum with six strong marginal bristles fourth wing vein beyond the outer 
cross vein usually markedly upwardly curved to before middle of apical section 
then sloping down to wing margin IS 

I Wing brownish black with three wedge shaped hyaline streaks on tbs costa one 
before the apex of the subcoetal vein that extends over tbe wing to second vein 
nesr Its furcation with third two others between apex of subooeta! vein 
and that of first vein that extend backward over third vela three hyaline streaks 
on apical half ths anterior one extending diagonal!/ from below the apex of 
second vein to apex of ths first posterior oell the osntrsi one extending from 
behind middle of the Inner cross vein to end Including most of epical half of 
second posterior oell and the third extending from the lower half to Inner 
cross vein over the dlscal cell to the hind margin of wing angulate on fifth 
vein and a hyaline streak along ths anal margin to apex of fifth vain 

cathort*a« ds Hellers* 

Wing not as largely black and differently marked > 

* In 1916 (Tifdsvhr v But lvill, ill) ds Msilsre placed this species as a synonym 
of trtoureoto Walker but there doss not appear to be a groat similarity in ths descriptions 
and I leave tbe matter as presented In the above key until a comparison of th# types 
Is made 
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I Both the cron veins of the wing enclosed In ■ large broad black mark or spot 4 
Both the cron vein* of the wing not enclosed In a single large black mark or spot 
or covered by a linear black streak 9 

4 The large black spot over the cron veins extending over the entire width of wing 

from the costa to the hind margin amabilii Oaten Sacken 

The above black spot or mark not reaching the costal margin or only so as a mere 
line 5 

5 No black streak emanating from the apical border of the large dlscal spot the 

only dark mark beyond It consisting of a narrow costal streak that Is not 
connected with the large spot 6 

At least one dark streak emanating from the apical border of the large dlscal 
spot 1 

6 Pleura fulvous yellow on hind margin of the mesopleura and all of the sternopleura 

mesonotum with a rather broad pale grey dusted central vltta from anterior 
margin to the suture no hyaline spot In the dark mark oter the cross veins 
and a wedge shaped hyaline mark above apical part of the anal vein 

stmilU Kertdss 

Pleura entirely metallic violet blue no grey dueled central anterior vitta on the 
mesonotum a small hyaline spot behind the lower extremity of the outer cross 
vein and the entire poeterlor half of the cell in front of the apical section of 
anal vein whitish hyaline ckeetmanae n up 

T Only one arcuate black streak emanating from the apical border of the Krge distal 
spot biarcuata Walker 

Two arcuate black streaks emanating from the apical border of the large dlecal 
spot t 

I Krone In both sexes broader than long basal halves of the femora yellow anal 
cell of the wing with a small sub hyaline spoL lower occiput yellow on etdea 

ait i olabei Bolsduval 

From longer than broad basal two thirds rf femori yell w anal cell of the wing 
with only the upper and apical margins blackened entire occiput metallic 
blue block orthocephala Hendel 

t First posterior celt of the wing wlthcut a dark fascia third vein beyond the Inner 
croae vein evenly and but slightly arcuate almoet parallel with the apical 
section of fourth a slender curved fascia over the outer cross vein from coeta 
to hind margin rivetloidei Osten Sacken 

In addition to the dark costal band there Is a dark fascia or short streak through 
the first posterior cell of the wing 10 

10 The oblique dark faacia through the drat posterior cell is not connected with the dark 

costal streak the one over the arose vein narrow curved forward In front 11 
The oblique dark fascia through the first posterior cell Is connected with the costal 
streak outer cross vein in a large black mark that occupies a large portion of 
the second poeterlor cell frloarvoto Walker 

11 The oblique dark streak In the first posterior cell dark brown at apex of fourth vein 

becoming gradually paler from there to its anterior extremity which Is pale 
brown and distinctly widened oitensackeni Hendel 

The oblique dark streak In the first posterior cell entirely deep black narrow of 
uniform width not widened at anterior extremity cyclop* n sp 

It A large black mark tnoloslng both the cross veins of the wing that does not touch 
the narrow black ooatal streak from the upper edge of which spot emanates a 
slender curved black streak that extends downward to the apex of the fourth 
vein Its 

Wing not ao marked the spot enclosing the cross veins either reaching coats or a 
short brown streak over apex of the fourth vein that Is not oonnected with the 
dark mark enclosing the cross veins the latter mark not antirely black IS 
lie The large black mark enclosing the cross veins extending to the costa connected 
with the narrow ooatal stripe that extends to apex of third vein but not with 
the one that runs obliquely over apex of fourth vein (PI iv fig IS) 

dtlandi n ap 

The large blank mark enclosing the cross veins not extending to the coeta and 
oonnected with the narrow black strips that ends on apex of fourth vela 

sscepfa n ap 
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IS Basal and dlscal colli brown partly yellowlah aplcally he coital margin of wing 
with three hyaline ipoti that do not extend over the aecond vein 

gestrol Kerttas 

Baaal and dlical cells not entirely brown an oblique hyal ne fascia from coata or 
near It to the fifth vein beyond middle of the dlacal cell costal margin with 
but one hyaline mark on or near costa on Its basal half 14 

14 A wedge shaped hyaline mark on the costa before middle of wing that extends to 
third ve n the hyaline central fascia attaining the costal margin 

roederl Kertdss 

Only a small hyaline spot between first and second veins before middle of wing 
the hyaline central fascia not attaining the costal margin intig Is de Meljere 

CiUTAMit amawus Often Sacken 
Ann Mm Civ Stor Nat den xvi 1881 488 
Described from New Guinea 

The large oval dark mark over the crow veins extends from the costa to the 
hind margin and has a single slender apical costal marginal streak extending 
from Its costal edge to midway between the apices of third and fourth veins 
There is a complete hyaline fascia In front of the large oval mark There are 
two hyaline costal marks In the basal half of the wing 

Cl r IT A MIA ABTROI ABFI BolsdUVgl PI lV fig 8 
Voy l Astrolabe pt 8 1885 688 (Ortalis) —Poticara tnarcuata Walker Jour 
Proo Linn Soc Land v 1861 249 

This species has been recorded from several localities In New Guinea The 
head of the male varies considerably m width and Is always distinctly wider than 
that of the female noticeably exceeding In width the widest part of the thorax 
New Guinea Bulolo (P H Taylor) Marprlk (C M Deland and J R Rigby) 
Papua Kokoda 1200 feet July 1838 (L E Cheesnjan) Koltaki (B O Pockley) 
Dutch New Guinea Cyclops Mts 980 feet Sabron April 1986 Lake Sentani 
August 1986 58 specimens (L E Cheesman) 

Ci KIT AM i A obtbooepbala Hendel 
Abhandl /ool botan Get vill 1914 126 

Very closely allied to astrolabei differing essentially from the latter as noted 
In the foregoing key Unknown to me except from the description and known 
only from New Gnlnea 

Cldtamia similis Kerttes 

Ann Mns Civ Stor Nat Gen (2) xlx (xxxix) 1899 562 
Described from New Gulnes Papas Msfulu 4 000 fsst January 1984 (L B 
Chessman) 

CUOTAMLA OSTKKSACKKHI Kertfias 
Term Fueet xxl 1898 494 

Type locality Madang (Frederich Wilhelm Hafen) New Guinea 

Clkitamia TBICT7BVATA (Walker) 

Jour Proc Linn Boc Lend vll 1864 217 (Poticara) 

Described from W&igou Island New Guinea Recorded from New Guinea 
by Bnderleln In 1924 

Clkitamia sestboi Keri6ss 

Ann Hus Civ Stiff- Nat Gen (2) xlx (xxxlx) 1899 666 
In this species and roederl ths fourth wing vein Is highly arched beyond the 
outer cross vein 

Originally described from New Guinea 
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Cuotahia boedeei KertOss 
Op dt, (2) six (xxxlx) 1899, 565 
Described from New Guinea 

Clmtamia inbignis de Meijere 
Tijdtchr v Ent , Will 1915, 128 

▲ large, robust species, with a peculiar wing pattern the small quadrate 
hyaline spot near the middle of the marginal cell, the central hyaline fascia 
which does not attain either the costa or the hind margin and lies near the apex 
of the dlscal cell and the broad costal streak from the large dark mark enclosing 
the cross veins extending well over the third vein, its lower edge being §t middle 
of the tip of first posterior cell are distinctive The third wing vein is con 
spicuously humped up just beyond the outer cross vein 

Described from North New Guinea One pair West Ne« Guinea Njau llmon 
south of Mt Bougainville 800 feet February 1936 (L E Cheesman) 

Cuotamia bxaeouata (Walker) 

Jour Proc Linn Soc Lond vill, 1865, 138 {Pottcara) 

This species is readily distinguished from astrolabei and its allies by the 
character of the wing markings as noted in the foregoing key to the species 

Originally described from the island of Salawati and subsequently recorded 
from New Guinea by Hendel 

Cietiamia bxvklloides Osten Sacken 
inn Jfws Oiv Btor Nat Gen, xvl, 1881, 469 

Originally described from New Guinea the female type being in Genoa 
Not subsequently recorded 

CUaTAMIA cxolofb, n sp PI lv, fig 9 
? Similar to OMtemackeni In general colour and markings differing as 
follows Frons brownish black to black with a velvety mark on each side in front, 
sometimes red in centre, thiid antennal segment dark brown palpi dark at 
bases, face violet black, mesonotum blue black slightly grey dusted on disc with 
three rather faint broad brownish vittae, the sublaterals obsolete before suture 
abdomen entirely violet black, with rather dense very short, yellowish pile the 
black fasciae on the wing much narrower almost linear the one over the cross- 
veins hardly widened behind, and the one in the first posterior cell as described in 
the foregoing key to the species (PI lv, fig 9) 

All tour vertical bristles and the pair of orbital bristles strong Scutellars 
four Fore femora almost entirely black Cross veins of the wing almost inter¬ 
stitial Hal teres black Length, 8-10 mm 

Type and 2 paratypes, Dutch New Guinea Cyclops Mts , 3,500 feet March 1936 
(L E Cheesman) 

CUXTAKIA CHEXSKANAE, S Sp PI iv, fig 10 
$ Similar to stmilw, differing as stated in the foregoing key to the species, 
and as follows The frons is narrower and not so noticeably widened in front, 
the undusted lower half of the face is not green but is purple in colour, and the 
wing has but one hyaline wedge-shaped costal mark in front of the semi-circular 
hyaline fascia (PI lv, fig 10) 



Ill 


The type-specimen ha* 6 scutellar bristles, but I assume that the normal 
number will be found to be 4, as the similarity to aimilt* is very striking and 
the two are closely allied. Length, 9 mm. 

Type, Dutch New Guinea: Cyclops Mts , 3,500 feet, March 1986 (L. E Cheesman). 
Named in honour of the collector 

Clmtamia exgepta, n. sp. PI It, fig. 11. 

2 This species resembles attrolabet In general colour and markings, but has 
6 scutellar bristles. The head is narrower than in that species, with the frons 
about 1-5 times as long as wide, red in colour, with the upper orbits and the 
ocellar triangle blue-green, the narrow eyes In front white-dusted, and the anterior 
margin hardly darkened. The mesonotum is greenish or bluish-black, with slight 
grey dusting and traces of brown discal vittae, but no transverse black band at the 
suture. Pleura largely yellowish-brown Legs with the femora more extensively 
yellow Wing with the same large broad black mark enclosing the cross-veins and 
the narrow black costal margin beyond It, but there is only one slender curved 
streak emanating from upper apical margin of the large mark, ending on apex of 
fourth vein, and but one hyaline wedge-shaped mark on the costa before middle; 
the anal cell is almost entirely hyaline, and the posterior edge of the black mark 
beyond the anal cell is not as markedly dentate. Length, 8-9 mm. 

Type and 9 paratypes. West New Guinea: 7 from Njau-llmon, 300 feet, and 3 
from Mt Nomo, 700 feet, February 1936 (L E. Cheesman) 

Types of all three new species in the collection of the British Museum (Nat 
Hist.), London. 

Clktamia delajtdi, n. sp. PI. iv, fig. 13. 

2. Head black, frons almost imperceptibly brownish above, much darker than 
in excepta, the upper orbits glossy blue-black, the lateral edges narrowly silvery in 
front; vertex with four bristles, one pair of orbitals rather strong. Frons about 
1-5 times as long as wide. Face vertical, dull red, edges of foveae and parataclals 
glossy-black, foveae white-dusted. Genae a little higher than width of third 
antennal segment, the latter extending to a little below middle of face. Antennae 
red; longest hairs on aristae about as long as width of third antennal segment; 
palpi slender, brownish-red. 

Thorax black, rather brown at sutures, mesonotum dull centrally, metallic 
blue-black on sides, the scutellum and pleura blue-black or metallic-blue. Borne 
whitish dust at the humeri and at suture laterally, most evident from behind, 
no trace of markings Scutellum with six bristles, the disc microscopically fine- 
haired. Legs brownish-yellow, tibiae darkened apically, tarsi black. Wing 
black-brown, paler brown in the costal and subcostal cells, with the following parts 
whitish hyaline: Two wedgeehaped marks beyond the apex of the subcostal vein, 
the first one extending to almost the fourth vein, an lnvefted V-shaped mark at 
apex, its base near costa, Its outer arm ending in apex of first posterior cell, 1U 
inner in upper halt of second posterior cell, a short streak beyond middle of the 
discal cell extending from near anterior edge of latter to bind margin of the 
wing, and a broad stripe along the anal angle that extends almost across the 
anal cell (PL lv, fig. 13). Hal teres dark brown. Abdomen metalllo-blus, without 
the usual apical bristles fn type. Length, 11 mm. 

Type, New Guinea:'*1farprik (J. R. Rigby and C. M. Deland). Type in the 
collection of the School of Public Health and Tropical Medicine, University of 
Sydney. 
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Cleitakia tbxoohalu de Meljere 
Nov Quin lx Zool 11 vr S 1918 S7B 

Thla species which was described from New Guinea Is entirely unknown to 
me It Is similar to Xiturata but has entirely yellow femora and different wing 
markings 

Laolaibia Bigot 

Ann Hoc But France (5) x 1880 92 

The males of this genus hare the head much widened the eyes being usually 
on very long stalks the width sometimes exceeding the entire length of the Insect 
but in the females the head Is not markedly wider than ths thorax The anal 
cell is closed by a centrally outwardly bent cross rein and the apex of the abdomen 
in the males has a few quite long bristles much as in Cleitamia 

Hendel published in his 1914 paper a key to the then known species which 
I reproduce below tor the convenience of students of the group 
Key to the apeoin 

1 Body entirely reddish brown 8 

Metallic coloured species at least the postnotum and the abdomen blaohleh green 1 
t Inner cross vein not lonsar than the section of the fourth vein between the cross 
veins the outer cross vein only enclosed within a brown mark that extends 
narrowly along the hind margin of the wing from near the anal angle in a curve 
to the middle of the submerging! cell at wing tip widening aploally 

kocM de Meljsre 

Inner cross vein longer than the section of the fourth vein between the cross veins 
wings brownish a transverse whltlsl hyaline streak from behinl the fifth vein 
to the third vein just prox mad of the cross veins In front of a large dark brown 
ark over both cross veins that encloses a sn all hyalins central spot the wing 
tip hyaline ooloptero Bigot 

I Thorax and scutellum blue black metallic first and second posterior cells of wing 
with a brown cross band wing with two narrow white rose bands in the 
middle /osdpensls de Meljsre 

Thorax and scutellum reddish brown mesonotum with mstalllo blue dlscal mark 
the scutellum with a violet sheen first and second posterior cells of the wing 
without a brown croea band wing with but one wedge shaped hyaline cross band 
In ths middle that extends from the costa to fifth vein Just proxlmad of the 
rose veins a narrow brown cross band over the latter and a continuation of 
name on the aiical margin of the costa to the middle of first posterior cell 

htrot Hendel 


LAGLAISIA OALOPTEkA BtgOt 

Ann 8oc Bnt France (5) x 1880 92 
Described from New Guinea 

Laolaibia kochi de Meljere 
Tifdtchr v Bnt II 1908 120 
Described from New Guinea 

Laqiauia bixoi Hendel 
Abhonil Zool botan Get will 1914 186 
Described from New Guinea 

Laolaibia rASomnnie de Meljere 

Hendel Abhandl Zool botan Get Till 1914 124 de Meljere Tijdt v Bnt, 
Mil 1818 124 

It is rather difficult to determine who ahonld be credited with this species 
Hendel included it in his key to the species as fatcipennit de Melj in lltt but he 
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did not state whether the data given by him were to be credited to de Meijere, 
whose description ot the species did not appear until about a year later. Hendel 
had not seen the species apparently and simply Included It to make his paper 
complete to date. I therefore credit the speciee to de Meijere. 

Northern New Guinea. 

Laolauia bttlops Enderleln. 

Mitt. Zool. Mum. Bert., xi, 1928, 118. 

This speciee apparently belongs in the group in which the thorax and abdomen 
are reddish-brown, but the posterior notopleural elevation la described as greenish- 
metallic. The wing is compared by Enderleln with that of blroi with the dis¬ 
tinctions that there is no hyaline spot in the call R, the wedge-shaped hyaline 
fascia from the costa near middle is narrower and does not reach Cu„ and the 
hyaline band at the wing tip does not penetrate the cell Rm, but ends in Rw 

North-east New Guinea 

Laolauia txlescopioa Enderleln. 

Op. cit. xi, 1982, 116 

Another closely allied species of the same colour group, differing from all 
the others in the markings of the wings 

North-east New Guinea 

Losioxyia Kertdss. 

Ann. Mum. Civ. Btor. Nat. Gen, (2) xix (xxxlx), 1899, 667. 

Lobiohyia oumrauM Kertdei. 

Op. clt. (2) xix (xxxix), 1899, 667. 

This is the only species of the genua and was described from New Guinea. 
It la unknown to me 

PumioennorranrA Hendel. 

Abhandl. Zool.-botan. Oet^ vill, 1914, 62; Malloch, Proc. V a. Not. Mum., lxxviil, 
art 16. 1921, 12. 

In the paper cited above I redefined this genus, segregating four subgenera, 
and using new characters for its separation from Elattogoster. There are none 
of the previously described subgenera except the typical one In the New Guinea 
material before me, so I have used only the characters of it in my synoptic key 
to the genera herein. 

In all the species of this aubgenua and in the new one dealt with below, 
there are some fine hairs on the face visible with a magnification of 82 diameters. 

I present below a key to the species in the present collection and include one . 
other not represented in It 

Key to the Species. 

1. Scutelhim with many piliferous punctures on the entire dorsal surface besides tbs 
four marginal bristles . 2 

Scutelhim without piliferous punctures on dorsum, with esly the four marginal 

bristles . 8 

I. Male with an apioal palette on the arista, fourth (third visible) abdominal tergke 
about 1-6 times as long as fifth in male; ooellar triangle rather elongate sad 
narrow, quite distinctly grey-dusted or tomentoee: outer cross-vein of the wing 
very narrowly and faintly brown-clouded . osasa Wiedemann 

Male without an apioal palette on the arista; fourth abdominal terglte of male Sorter 
than fifth; ooellar triangle wider and not distinctly grey-dusted in frost of the 
ooeUi; outer oross-vein not st all brown-clouded . eadsrletet Handel 
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S. Bmml brlstU WMk or lacking: lags black; ouUr croaa-veln of the wing not 
notieoably brown-clouded . poroa Malloch 

Humeral brlatle long and atrong, lege largely orange-yellow; outer croaa-veln of the 
wing broadly clouded with dark brown . . orbit all*, n ap. 

PLAOiosmtoFTMifA (PutoioBTKJtoPTKKiitA) AgitKA Wiedemann. 

PI. It, fig. 18 

2ool. Mag., 1 (8). 1819, 19 (Damn). 

A common species of quite wide dlatrlbntlon, occurring throughout the 
Malayan region and aouthward to New Ouinea and Australia 

The female is difficult to distinguish from that of enderleini, but the male 
is readily separated by the apical arlstal palette. 

A series of specimens from Wewak, New Ouinea (F. H. Taylor), Keravat, 
Rabaul. New Britain (F H Taylor), and another from Dutch New Guinea: 
Cyclops MU., Babron, 900 feet, May 1986 (L. B Cheeeman). 

PLAOlOSTKKOrTEani A (PLAQIOSTXNOPTERIHA ) KUDEKUCIMI Hendel. 

PI. It, fig. 14. 

AbhandL Zaol.-botan. Get , Till, 1914, 66.— Stenopterina amea Bnderlein, Boot. 
JaJirb., 1918, 858. 

Apparently not as common as the genotype Occurs in the Malayan region 
There are 8 specimens from Bulolo, 2 from Bulowat (F. H. Taylor), and one 
specimen from Marprlk (J. R Rigby and C M. Deland), New Ouinea, and 8 from 
Papua: Kokoda, 1,800 feet, April and August 1983 (L. B. Cheeeman), in this 
collection 

PLAoioanKorrEaniA ( Plaqioctkhqptouya ) pabva Malloch. 

Proc. CT.fi. Nat. Mat., lxxviii, art. 15, 1981, 15. 

I hare seen only the type specimen, from north-east New Guinea (Kaiser 
Wllhelmaland), which is in the collection of the Deutsches Entomologysches 
Inotltut, Berlln-Dahlem. 

PLAOIOSTCKOPTOIirA (STBlfOPTXBOSOMA) 0BB1TAUS, n. Sp. PL iv, flg. 15. 

This new subgenus is distinguished from 1U allies by the presence of two pairs 
of very small line upper orbital bristles on the from, a fine short pair of divergent 
ocellara, and the lack of any hairs on the lower part of the sides of the poetnotum. 

<?, ?. Head blaok, lower portion of face laterally yellowish-brown, frons shiny, 
glossy on ocellar region, vertex and upper orbits, with a narrow sllvery-whlte- 
dusted line on each side to orblU; face white-dusted on upper half, and In the 
foveae, the parafsciala also white-dusted; antennae fulvous-yellow, third segment 
dark on upper edge; aristae fuscous. Frons parallel-sided, fully 1-5 times as long 
as wide and a little more than one-third of the heed-width, slightly bulged up In 
centre in front, and with many short pale fine surface hairs; all four vertical 
bristles long and strong; postvertical bristles lacking; postocular brlatle 
moderately long. Face concave in profile, the epistome slightly projecting, gena 
about oneaeventh as high as the eye, genal bristle strong. Facial foveae deep, 
edges of tha oentral earina rounded. Antennae not extending fully to lower level 
of ayes, third segment tour times as wide as long, the upper apex slightly m gwie*e, 
lower one rounded; aristae short-haired on less than the basal half, that of male 
without an apical palette; palpi moderately wide. 

Thorax shiny Mack, with a bluish or broniy tinge, moat noticeable on 
m eeoa otum , with grey or yellowish dust, palest on lateral sdgea of meoonotnm and 
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on pleura that on the former tormina a vide central vitta narrowed In front 
^bere it la aleo palest pleura moat densely dusted below anterior spiracle on a 
wide central fascia and on the pleuroterglte Hairs dark bristles black Bristles 
as follows 1 humeral 8 notopleurals 2 poetalars one supra alar and a weaker 
pair of doreocentrals mesopleural bristle strong Scutellum as mesonotum 
slightly granulosa with four strong marginal bristles and no hairs except one 
In front of each of the anterior bristles Legs black fore femora almost entirely 
and mid and hind femora except tbelr apical third or less fulvous yellow Fore 
femur with a series of posterovential bristles mid tibia with a long apical ventral 
bristle hind tibia with a series of short setulae on the central portion of the 
anteroventral surface 

Wings gieyish hyaline brown on costal margin from apex of the subcostal vein 
to apex of fourth or slightly beyond it darkest In the subcostal cell and widest at 
apex the costal cell and a stripe along the hind margin of the apical halt of the 
dark border yellow a brown streak fills the entire anterior basal cell extends 
along the fourth vein to outer cross vein and expands broadly but leas Intensely 
backward to enclose the outer cross vein Inner cross vein a little beyond middle 
of discal cell veins 3 and 4 slightly convergent at apices Halteres yellow 
Abdomen coloured as thorax but more distinctly blue and without dusting the 
sides at apex of the composite terglte yellowish Length 5-9 mm 

Type male allotype and 5 paratypes Papua Kokoda 1200 feet April May 
and Sept Oct 1938 (L S3 Ghees man) 

El A H BOO A ST rx Bigot 

Ann Soc Bnt France 1859 546 

Very similar to Plaffiottenopterina differing In the lack of hairs on the face 
the more nearly erect inner cross vein of the wing and the almost straight apical 
section of third wing vein 

Of the 18 known speclee only 3 are reliably reported from New Guinea 

Key to the Neto Guinea Species 

1 Wing without dark cloud on either or both cr >*» veins X 

Wing with a dark cloud on either or both cross vein* X 

2 No white dusted vitta on the mesonotum scutellum convex with rounded outline 

and four strong bristles the disc with numerous decun bent fine hairs « 

A white dusted vitta on centre of the mesonotum scutellum slightly flattened not 
regularly rounded In outline with a pair of ehort hairs near base a moderate 
slsed pair of bristles at middle of sides snd s long pair at a pax the surface 
otherwise bare 4 

1 Wirg with a narrow dark costal streak at apex beyond the tip of second vein that 
Is diffuse posteriorly legs honey yellow the fore tibiae and tarsi deep black 

terraereginae Halloch 

Wing with a large black spot at apex extending back froip a little beyond the apex 
of the second vein to the fourth vein and filling apices of submargtnal and first 
posterior cells legs largely black rather variable but the fore tibiae and tarsi 
and the mid and hind femora and tibiae always black tepeoUU* (Walker) 

4 Both the cross veins of the wing with very large round brown spots posterior basal 
csll only one third as long ss the dlsael cell tiidymue Oaten gaefcen 

Both the cross veins of ths wing merely broadly brown clouded posterior basal call 
of the wing half aa long as ths dlacal oeU didymoide* Oaten Backen 

^LAasosABTxm sEPaoxm (Walker) 

Jour Proc lAnn Boc. Lon* vol 5 1861 168 (Decut) —CophuHa Woo Mr Bigot. 
Aim goo But France 1886, 886 — '•Btmoptertna tuUmecuUu to Kertta, Term, FUm, 
xxil 1899, 181 

* Cited as I fcnuMsviotws by Handel AMondl fool tote*. Gee vltl 1114 81 
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A common spades throughout the Malayan reel on, extending southward to 
Australia. Wewak end Bulwa, New Guinea (F. H. Taylor); Rabaul, New Britain 
(F. H. Taylor). 

Klamooasto etitta, n. sp. PI. It, fig. 16. 

<J. 2. A metallic blue-black specie*, with alight dusting on the aldee, but no 
central white-dusted yltta on the mesonotum. 

Head black, Jowls behind and the rlbrlssal angles brownish-yellow, face brown, 
lateral edges of Irons with a sllrery-whltedusted Une, the frons shiny. Antennae 
reddish-yellow, palpi brown. Frons almost parallel-sided, about 1-5 times as long 
as wide and one-third as wide as head, short-haired, all four vertical bristles long 
and strong, each orbit with a microscopic pair of upper setulae and a pair of 
similar ocellars present Aristae subnude, third antennal segment about S-5 
times as long as its basal width, narrowly rounded at apex. Face concave in 
profile, the foveas deep. 

Thorax with the dorsum closely and finely piliferous punctate, the pile and 
bristles black. Bristles as follows: 1 humeral, 2 notopleursls, 1 supra-alar, 2 post- 
alars, and a pair of strong dorsocentrals, the mesopleural strong. Scutellum convex 
and evenly rounded In outline, the disc with many decumbent black hairs, the 
surface not as noticeably punctate as the mesonotum; four strong marginal 
bristles. Legs brownish-black, tibiae and fore tarsi darker, bases of fore and hind 
femora, and bases of mid and hind tarsi reddish-yellow. Fore femora with postero- 
ventral series of bristles; mid tibia with one strong apical ventral spur. Wings 
greyish-hyaline, stigma blackish-brown, and a diffuse brown mark at apex beyond 
tip of second vein and extending to tip of fourth, darkest over the apex of the third 
vein. Stigma as long as the next two costal sections combined, the latter subequal 
in length; Inner cross-vein close to middle of the dlscal cell and almost erect; 
apex of second vein rounded forward to the costal vein, that of third vein slightly 
downwardly sloped. Haltares yellow. 

Abdomen elongate, almost parallel-sided In the male and in that sex noticeably 
compressed, the abdomen of female more ovate. Fifth terglte of male as long as 
or longer than third and fourth combined. Length, 6-6 mm. 

Type, mal'e, and allotype, Makada Is., off New Britain (F. H. Taylor). 

HLASSOQABTTa TESSA EBBO nf AE MsllOCh. 

Psoc. Lnrir. Boo. N.8.W., 1U1, 1928, 262. 

This Australian species may yet be found In New Guinea. 

Elasbooasteb didymub (Oa ten-Sac ken). 

Btenopterina didyno Osten-Sacken, Ann. Mu*. Civ. Btor. Nat. Genov., xvl, 1881, 
466; Handel, Abhondl. Zool.-botan. Get., Till, 1914, 76. 

I am free to confess that I am slightly doubtful about the status of this and 
the next species, though this may be due to my not having speolmsns of the latter. 
The specimens before me do not exactly agree with Oaten-Sacken’s description and 
figure In that the femora are almost entirely greenish-black, only the extreme 
apices being reddish, sad the second wing-vein does not bend as abruptly forward 
at Its tip. The posterior basal cell of the wing is however a little more than 
one-third as long as the dlscal cell and not half as long ss it is called for bar 
Handel’s description of his spades. I accept the spedmans before me as dldgmas. 

Originally described from New Guinea. Papua; 1 specimen, llafulp, 4,000 feet, 
January 1984; 4 specimens, Hondo, 6,000 feet, February 1984 (L. K. Chessman); 
1 specimen, New Guinea; Marprlk (J. R. Rigby and a M. Deland). 
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Bla—ob*w«» DiDTMOiDn Hendel 
Op cit Till 1914 76 

Originally described from Madang (Frederlch Wllhelmshafen) New Guinea 
and not known to me nor since recorded Bee remarks above 

Sootuosoxa Loew 
Mon V Anutr Dipt Ui 1873 45 

This genus is very closely related to Paendepicatuta Hendel and I bare had to 
redefine It on the basis of the characters of the genotype 1 find that in the two 
Australian species I previously described as belonging to Pieuiepioautta and in 
the genotype there are two pairs of fronto-orbltal bristles present which is not the 
case in that genua or at least in the genotype and in the latter the mid tibia has 
three almost equally long and strong apical spurs while in Hcotinotoma there are 
but one long and two very short apical spurs None of the species here Included 
have conspicuous dark markings on the wing except along the costa There are 
usually a number of short serially arranged setnlae on the central portion of the 
anteroventral surface of the hind tibia 

Koy to the Species 

1 No distinct dark oostal streak on the wing the marginal cell (stigma) yellowish and 
the costal vain beyond It to apex dark brown the brown colour not extending 
on to membrane except faintly from apax of second to beyond apex of third 
vein the cross veins at baas of dlscal cell and the Inner cross vein rather 
distinctly dark clouded tbs outer cross vein very faintly so no apical palette on 
arista of male posterior notopleural bristle not duplicated short In female 

•rasa n sp 

A dark brown costal streak from base to apax of the wing that extends on to 
membrane or at least a part of Its extent other haraoters not as above 
(it toto * 

X ScuteUum with a strong bristles costal margin of wing uniformly black brown from 
base to apex the dark colour not extending over the second vein except at Its 
tip posterior notopleural bristle duplicated oompltta (Mailoch) 

Bcutellum with 8 well developed bristles the apical pair the longest costa with a 
brown streak from base to apex darkest fn the stigma and aploally yellowish 
along the Inner edge of the second vein and In the costal cell S 

S The brown oostal streak not extending over the second vein except at Its apex 
posterior notopleural brlatls duplicated attenuata (Mailoch) 

The brown costal streak extending spot like over the second vein a little before its 
apex posterior notopleural bristle not duplicated male with an apical palette on 
the arista bistrigata Handel 

SoonifMOMA m stomata Hendel 
ADhandl tool boton Get Hi! 1914 130 

Described from both sexes taken at Cape Tork Queensland 1 have 3 males 
from Northern Queensland It ought to occur In New Guinea 

SooratoaoKA ooxnxTA (Mailoch) 

Proe U B Nat Mum Ixxviii art 16 1981 37 (PtendepiaatuUt) 

Cairns Quesnaland Ought to occur in New Guinea 

SooTiitoeoMA ATTEfUATA (Malloch) 

Op elt Ixxvlll art 15 1931 87 (PtendepieautUi) 
flame locality as abovV 

SoornrogoMA uuu n sp 

<S ? Head brownish yellow treat brown oeellar triangle upper orbits and 
upper occiput shiny brownish buck frontal facial and poatoenlar orbits white- 
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dusted Fronts! hslrs yellow the bristles blsck All (our vertical bristles strong 
the orbltsls rather weak and the divergent ocellars distinct though not very 
long Aristae bare without apical palette In male third antennal segment In that 
sex much wider ♦ban in female and about (our times as wide as the almost linear 
parafacial Fostocular bristle indistinguishable from the setulose hairs 

Thorax shiny black with distinct blue tings the mesonotum with dense white 
dust on a broad central vitta and a similar ritta on each side the intervening 
glossy stripes much widened In front of the suture pleura with a white-dusted 
vitta from base of fore coxa to base of halters scutellum but slightly dusted 
Hairs mostly yellow the bristles black Legs brownish black fore coxae fore 
femora all trochanters and apices of mid and hind femora tawny yellow Poatero- 
ventral bristles on fore femora rather long and fine hind femora with several 
bristles near apices on the anterodorsal surface Wings yellowish hyaline veins 
pale brown darkest apically the markings as described In the foregoing key to 
the species Inner cross-vein long sloped outward at lower extremity the latter at 
two-flfths from the apex of discal cell first posterior cell not widened at apex 
Abdomen metallic blue with a brownish patch on each side near base in the male 
Squamae and halteres yellow Length 8-7 mm 

Type male and allotype 8 trad broke Is Queensland May occur in New 
Guinea 

PsEUDxrxo aosta Hendel 
Abhandl Bool baton Get rill 1914 119 

The genotype chalybea Doleechall has no fronto orbital bristles and the mid 
tibia with three equally strong apical spurs Whether the other four species 
Included below have these characters in common I do not know 

to tko Specie* 

1 Ths entire wins beyond the outer ernes vein black brown with an oblique curved 
white fascia before the apex fore femur of male with a aerie* of lanceolate 
posteroventral bristles lagarotia Hendel 

Wins not marked as above fore femur of male without lanceolate bristles 1 

1 Vertex with only the outer divergent pair of brlatlee both cross veins of the wing 
dark clouded oAalpkea (Doleechall) 

Vertex with 4 strong bristles ths Inner pslr Incurved 9 

9 Species brown in colour with grey dust both cross veins brown clouded the marks 
separated mnltUloidet (Walker) 

Species more or lees metallic generally blue or greenish blue in colour 4 

4 Inner cross vein not clouded outer one only faintly so ayicaJU n sp 

Both cross veins dark clouded the marks connected In discal cell 8 

< The broad brown slgsag cross band on the wing extends to the costs 

angvlata Hendel 

The slgsag cross band Is Interrupted above the Inner cross vein wollacoi Hendel 
PegtTBXPtCAUSTA ohaltxsa (Doleechall) 

Jfatuurk Tijdtohr v Ned Ini xril 1888 198 (Borina) 

Apparently a widely distributed species recorded from New Guinea northward 
to the Philippine Islands 1 have seen It from Altape and Wewak <F H Taylor) 
Altape New Guinea (L X Chessman) Makada Is near New Britain (F H 
Taylor) 

PsxtJMriOAueTA LAQAsoQiA Hendel 

Abhondl Fool baton Got rill 1914 118 — T Doom pompHoLUt Walker Jour 
Proa Linn Boa Loni 111 1888 118 

Described from a male from New Guinea Hendel suggested the above 
synonymy The Walker species la from the Am Islands 
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PflBCDKPIOAVSTA lftTLTtLLOIDKS (Walker) 

Jour. Proa. Unit. Boo. Lon4„ 1U, 186*, 116 (Doom). 

Mew Guinea Not recorded itnce lta original deecrlptlon 
PsKtnwncAuaTA ajtqulata Handel 

AbKondl. Zool.-botan. Got., Till, 1914, 118. 

Celebea. 1 bare Been this specie* from the Federated Malay States; It may 
be expected to occur in New Guinea. 

Pbkodepioacbta wallaoxi Hendel. 

Op. clt, rill, 1914,117. 

Described from & female from New Guinea. 

The scutellum In this species has fine hairs In addition to the strong marginal 
bristles. 

PsEunmcAUBTA apicaub, n. sp PI lv, fig. 17. 

J. similar In general colour to chaiybea, bat the mesonotum is largely brown- 
dusted, which feature Is best seen from the side, the disc of the scutellum Is 
also brownlsh-dusted. The mesonotal hairs are dark brown The wing (PI. It, 
fig. 17) has the stigma dark brown, with a yellowish suffusion In the marginal 
cell, there is a rather faint fuscous cloud on the outer cross-rein, and the apex 
of the wing is fuscous from a little beyond the outer cross-vein to the tip. Legs 
blackish-brown, tore femora and coxae and apical third or more of mid femora 
brownlah-yellow, mid metatarsus and moat of hind one orange-yellow. Squamae 
dark brown, knobs of halts res pale yellow. Vertex with < bristles, one small 
orbital present, scutellum with 4 bristles Other bristling as In ehalyboa. Length, 
8 mm. 

Type, Papua: Mafulu, 4,000 feet, Jan. 1934 (L. E. Chessman). 

The antennae are broken off In the type. 

PoeonosTAUs Hendel. 

Hendel, in de Metiers, TijitcKr. v. gat., llr, 1911, 370; Abhowdl. Kooi.-botan. 
Get., TUI, 1*14, 148. 

This genus was first described In a footnote to a paper by de MeUere as above 
listed and aubeequently In the second paper referred to above as a new genus. 
As there la no question that Hendel supplied the data published by de Meljere, 
tbs genus Is credited to Hendel. 

In the two species that I have seen there are a few setulae on the base of the 
second vein on lta underside, and there Is a sharp raised edge on the anteroveatral 
margin of the hind femur about one-third from lta apex in both sexes. Sometimes 
there Is a marked expansion of the Jowls In the male and the bristles of the beard 
are much shorter than in dooleo, the genotype. The Irons, has two pairs of short 
orbital bristles, the oceUars are minute, and the postocular bristle Is of moderate 
length. 

Kty to tfc* Spool**. 

1. Costal margin without a black or dark brown mark at apex of the stigma-, body 
bronzy or biwy yrttn .... ifmflfi Hfltudbtl 

Costal margin with a oonapiouous blade or dark brown mark at the apex of the 
stigma that extends backward to or beyond the third vein; body blaokleb- 

brown ... I 

I. The black-brown apical spot on the wing doee not extend baaally to the apex of the 
■•oead vein . Series (Walker) 

The black-brown apical spot on tbs wlag extends basally to tbs apex of eeoood 
vein (Netbertand ladles) .tMefeets as Matters 
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Poookokaus doclxa. (Walker) 

LUt Dipt Hu Brit Uzt pt It 1849 1086 (Trppeta) —Pogonortalit barbifera 
Handel Abkaiu II tool baton Get rill 1914 144 

An Australian species that very probably will be found In New Guinea 
Walker ■ description unmistakably applies to Hendel s genotype 
Poqoxostaus annus Hendel 

Op clt Till 1914 146 
Described from New Guinea 

Rtvklua Roblneau Desroidy 

If dm Acad Roy Bci hut it France 11 Essal Myod 1880 789 
A large genus of almost cosmopolitan distribution keys to the species of 
which from the different faunal regions bare been published by Hendel In his 
paper on the subfamily 1 present below a key to the recorded species from New 
Guinea with the description of one new species 
Key to the Special 

1 Wing with only the subcostal cell and a spot at the apex Sark brown 

oounata Thomson 

Wing with several dark fasciae > 

t The oblique dark fasciae over the cross veins more or less distinctly connected 
at or near the hind margin of the wing aristae uiuatt> distinctly pubescent or 
short haired > 

The oblique dark fasciae over the cross veins of the wing not connected behind 
the one over the Inner cross vein ending at the fifth vein aristae bare or 
pubescent (futca) posterior basal cell of the wing hyaline 1 

I The black fascia over tbe Inner cross vain connected In part with the black basal 
mark ojJtni» Hendel 

The black fascia over the Inner cross vein separated from the basal black mark by 
a hyaline stripe about as wlds as the fascia 4 

4 Costal cell of the wing hyaline except at Its base the short black fascia over the 
fuscation of second and third veins and apex of the subcostal vein not fused with 
the dark cloud In the anterior basal cell futca Thomson 

Costal cell of the win* brown or black the short black fascia over the fork of 
second and third veins and apex of the subcostal vein fused with the black 
colour of the win* base 6 

6 Thorax greenish black abdomen red at base or entirely so legs brownish black 

bases of mid and hind tarsi yellow rujtbatit a ep 

Thorax abdomen and legs red tibiae and tarsi brownish ferruginta Hendel 

• Posterior basal cell of the wing and a streak along the fifth vein n basal half of 
the dlacal cell hyaline fusion of the fasciae over the cross veins faint behind 
the fifth vein dimidiate de Meljere 

Posterior basal cell of tbe wing and basal half of the dlacal cell black brown fusion 
of the fasciae over the cross veins at or behind fifth vein very distinct, dark 
brown 7 

7 The dark marks on the wing not extending to the anal vein on tbe basal half the 

fusion of the fasciae over Inner and outer cross veins brood unbroken behind 
the fifth vein but not attaining the hind margin of the wing except directly 
below the outer cross vsln mesonotum more or less reddish In front head 
including the antennae and palpi fulvous yellow or red conaeao Hendel 

The dark marks on the wing extending to tbe anal vein on almost Its entire extent 
the fusion of the fasciae over inner and outer cross veins evidant at only the 
hind margin of the wing mesonotum blue black head Including tbe antennae 
and palpi black the latter slightly whitened at apices radiots Hendel 

Riraxu ooxxata (Thomson) 

B*g Beta Zool 1 1868 676 (ffsntto) 

This sped** Is oammon In Australia and has boon recorded from FIJI, so that 
It May yet ha ftrend In Now Quines 
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Riyelua rmuomiA Hendel. 

Abhcmdl. Xool.-bota*. Get., Till, 1914, 169. 

The entire insect ie usually reddish-yellow In colour, with the dorsum of the 
thorax sometimes slightly darkened and the tibiae and tarsi brownish 

Described from New Guinea, but not in the present collection. 

Rivxlua xunBABis, n sp PI. It, flg 18 
5 ?. Differs from femgtnea in having the thorax except the prothoracle 
region greenish-black, the mesonotum with grey dust, the abdomen infuseated 
aplcally in the male, brownish-red in the female, the legs except the bases of 
the mid and hind tarsi brownish-black, and the wing markings darker and 
broader, the brown streak along the apex of the costa in particular being much 
wider. The third antennal segment is not angulate at the apex above, and the 
arista is bare Length, 6 mm. 

Type, male, allotype and 2 paratypes, Wewak, New Guinea (F. H Taylor); 
one paratype, Altape, New Guinea, Oct.-Nov. 1988 (L. E. Cheeeman). 

Rtvxlua mBCA (Thomson). 

Bug. Reta, Zool. 1, 1868, 675 (Hernia); Osten-Sacken, Bert. Bnt. Zeittchr., 
xxvl, 1882, 211. 

A small blue-black or greenish-black species, with the black fasciae on the wing 
very slender. 

Recorded from Java, the Philippines, Formosa, and the Solomon Islands. New 
Guinea: Altape. Oct.-Nov. 1916 (L. E. Cheeeman). 

Rivju.lia Arraus Hendel. 

Abhandl. Zool.-botan. Get., viii, 1914, 161. 

Described from New Guinea and not in this collection. 

Rivxllia dikidiata de Meljere PI. ir, flg. 19. 

TtjdtcKr. v. Bnt., li, 1908, 122. 

This species was described without locality record by de Meljere, Hendel listing 
it as probably from Java, but de Meljere subsequently gave the type locality as 
New Guinea. 

Three specimens, Dutch New Guinea: Lake Sentanl Iffar, August 1986 (L. B. 
Cheeeman). 

Rivxixia con ska Hendel. 

Abhandl. Zool.-botan. Get., Till, 1914, 163. 

A smaller and more intensely black marked species. 

Originally described from Astrolabe Bay, New Guinea, from females only. 
I have before me 2 specimens from Wewak, New Guinea, and 6 from Kavleng, 
New Ireland, one pair of the latter taken in copula (F. H. Taylor), Makada Is., 
near New Britain (F. H. Taylor); Papua: Medlrl (Fly River), one specimen 
ltJdi22 (A. R. McCulloch). 

Rivklua badiata Hendel. 

Op. cit., viii, 1914, 161. 

Described from New Guinea. One specimen, Wewak, New Guinea (F. H. 
Taylor). 

Abtxtowa Osten-Sacken. 

Butt. ant. Boo. France, 1881, 188. 

A peculiar genua, readily distinguished by the wide head, especially in the 
male, and the downwardly-flexed wings that generally adhere Quite closely to the 
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body and appear wrinkled or broken. Thla flexure la eaneed by a diagonal weak 
line at or near the middle of the wing with cor responding weak paita of the 
veins extending apically, and a crease extending from near the base to apex along 
the centra of the wing. The posterior basal cell of the wing Is much longer than 
the dtscal cell, and the fourth vein ends In the wing tip. The third vein Is not 
raised above the level of the membrane on the upper side and usually the setulae 
there are very sparse or even lacking. A striking feature of both sexes before 
me Is the presence of 6 evenly-spaced bristles along the edge of the vertex In the 
genotype. But In one specimen of flavtcepa the second bristle from each eye Is 
placed well forward of the others, Indicating that It Is really the upper fronto- 
orbltal and not an extra vertical bristle. There is also frequently a very weak 
additional orbital on each side rather high on the Irons. 

Abyrtora tettboiom (Walker). PI. lv, flg 20. 

Jour. Proc. Linn. 8oc. Lend , 111, 1859, 112 (Lamprogastcr).—Aayntona 
doletchalli Osten-Sacken, Bert. Ent. Zeitachr., xxvi, 1882, 224. 

A deep metallic-blue coloured species, with dark wings marked with a few 
smell sub-hyallne dots, the head with a yellow postocellar streak and the tarsi 
except the apical two segment* yellow Eyes In male produced Into a point on 
outer side, rounded In female. Frons wider than long, narrowed in front; lateral 
edges of frons, especially In the male, beaded 

Wewak, New Guinea. Recorded from New Guinea, and the Philippine Islands. 
Both sexes are represented in Mr. Taylor’s material, attracted to light. 

Asyktora FLAVictPS Hendel 

Abhandl. Zool-botan. Qet., vill, 1914, 291. 

Similar to the genotype, distinguished from It by the entirely yellow head, 
tibiae, and tarsi. The frons In both sexes Is longer than wide, parallel-sided, and 
not beaded on lateral edges In either sex. Eyes In both sexes rounded. 

Wewak, New Guinea, both sexes (F. H. Taylor) attracted to light; Solomon 
Islands. Described from one female, Cretin Is., New Guinea 

Nautoda Osten-Sacken. 

Ban. Boc. Ent. France, 1881, 1S5. 

Quite similar to Aspntona, distinguished by the wing venation as stated In the 
generic key given above. The genotype has no orbital bristles, but most of the 
other species have at least one distinct pair. Hendel did not see the genotype, 
and merely copied Osten-Sacken’s original description. 

Nactooa wwira Hendel. 

Abbandt. Zool-botan. Oat., vill, 1914, 298. 

This species was described from New Guinea and North Queensland. I have 
It from Cairns, Queensland, and a large series from Wewak, New Guinea (F. H. 
Taylor). 

A Fijian species, aimmondti Besxi, may yst be found in New Guinea. It diflsra 
from other species of the genus In having the aristae long-haired, and from 
rofina In having the wing black from the baas to tbs middle, the apical halt or 
law and the hind margin hyaline. 

None of the other species of the genus are likely to ooear In New Guinea. 
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Zyoaerula Doleschsll. 

Natunrh. Tijdtchr. Ved.-lnd., xvil, 1858, 117. 

The genotype, p aradoxa Doleechall, la unknown to me and li not known to 
occur in New Guinea. Hendel In hie "Revision of the Platyatomlnae”, p. 282, gives 
only Geretaeker'e description, which does not Include details of the structure or 
armature of the mid femur. It Is thus impossible to determine the validity of 
Meioctenla, though Its author, Enderleln, had apparently both sexes of paradexa 
from Ambolna before him when he erected bis new genus 
Mesoctkria Enderleln. 

Mitt Zool. Mus. Seri, xi, 1924, 180. 

This genus was erected for the reception of a species, rala*ten*4«, assumed 
to be new to science, but which I consider Is without doubt a synonym of Zygaennla 
coalesces* Hendel 1 distinguish the genus from Brea Walker, in the foregoing 
generic key. It is hard to understand why Hendel did not couple his eoaletcen* 
with the species of Brea in his generic key as the mid femoral characters are 
similar in both. Metoctenia may be a synonym of Zygaenula, the genotype of 
the latter is unknown to me. 

Key to the Specie*. 

1 Legs yellow, femora, black, meaopleura with a bright yellow upper margin. 

.fcitart# (Hendel) 

Legs entirely yellow; meaopleura black. .8 

t. Wing with three pale elender dark fasciae beyond middle .. .. coalesce** (Hendel) 
Wing with four dark fasciae. .. celypkoide* (Walker) 

Mesoctehia coalescers (Hendel). 

Abhandl Zool.-botan. (let-, vHl, 1914, 298 (Zygaennla) —Meaoctenia raluntentit, 
Enderleln, Mitt. Zool. Mut. Seri, xi, 1924, 121. 

Described from two males from New Britain, redescribed from the same 
locality by Enderleln, and represented by a male now before me from apparently 
the same lot. 

Besides the three slender dark fasciae, the wing is pale brownish basally aa 
far out as the apex of the posterior basal cell. 

Mesocteria rilaeis (Hendel). 

Abhandl. Eool.-botan. Oet., viii, 1914, 294 (Zygaennla) 

Described from a female specimen taken at Maroka, New Guinea. I have 
before me a fine female specimen which shows the same wring markings aa 
ooaletcent and in addition a small dark spot at the apex of the fourth vein. 

Papua: Kokoda, 1400 feet, August 1982 (L. EL Chessman). 

Mesocteria celtuboxobs (Walker). 

/oar. Proc. Linn. Boo. Load., ill, 1869, 112 (Lamprogatter). 

Known from the original description. Generic position in question. 

Bua Walker. 

/oar. Proc. Linn. Boc. Lond,, til, 1859, 117. 

This genna is rsadlly distinguished from its nearest relatives by the vary 
much stouter mid thgn hind femur with its two series of stout spines on ths ventral 
surface, the curved mid tibia which fits between the two series of femoral spines, 
and the short hairs on the upper surface of the aristas, the hairs being p r ese n t 
only at baas below. 
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DimOU or THE TBSITOST OF NEW QBINEA Vn 


Hendel gave a key to aix species in hie paper on the subfamily all except one 
being known to him and described from New Guinea In 1914 Enderlein deecrlbed 
two additional species one from New Guinea Only two of the spec lee are known 
to me bnt I present below an adaptation of Hendel s key to aid In the Identification 
of the species 

JTsy to tho Species 

1 The terse black mark over the inner cross vein of the wins «n losing a hyaline spot 
in the marginal cell 1 

The large black mark over the Inner cross vein without a hyaline spot in the marginal 
cell I 

t Legs yellow only the fore femora at apices and the fore tibiae at bases blackened 
mesonotum black with a broad grey central vitta Htcalit Walker 

Legs yellow all the tibiae black femoral bases brown mesonotum dull olive green 
with two broad octree brown vlttaa diert/ero Hendel 

S The dark fascia over the outer cross vein is much broader than the hyaline strip 
separating it from the fascia over the Inner cross vein being about equal in 
width to the length of the outer cross vein and connected with the anterior fascia 
in the dlocal cell mid and hind femora yellow /tooipe* de Meljere 

Only a slender dark fascia over the outer cross vein that is not connected with the 
broad mark over the inner cross vein 4 

4 Head largely and fore femora entirely black male without an apl al palette on the 
arista ouh ysi de Meljere 

Head and all or almost all of the fore femora orange yellow male with an apical 
lanceolate palette on the arista 6 

> llld and hind femora and all tibiae black the bla k mark over the inner cross vein 
not Ailing all of basal half of the discal cell nor extending over the fifth vein 
humeri white dusted on upper edges contraria Walker 

Mid femora more or less blackened more extensively so In the female hind femora 
entirely orange yellow bases of all tlbias blackened the black mark over the Inner 
cross vein Ailing the entire basal half of the discal cell and extend ng well over the 
Afth vein nagnifloa Handel 

But DiaoALia Walker 

Jour Proc Linn 8oc Loud 111 1859 117 

Described from Aru Inlands and not subsequently reported 

Bhea DiActrnu Hendel 

Abhandl tool botan Of Till 1914 270 

Described from Key Island from a single female 

Moat nearly like nagnifloa differing as noted in the key to species 
Bbea flavins de Meljere 

Nov Quin ix Zool livr 8 1918 871 Hendel AbAanM tool botan Qet vill 

1114 272 

Described from one female from Blwak Island New Guinea 

Similar to nagnifloa in moat respects differing as noted In the key and In 
baring the tibiae dark brown except their apices and tbe apical half of tbs fore 
femora also dark brown 

Hendel suggests tbs possibility that this Is ills colls though Walker says that 
(hers la a blackish line over the outer cross vein which would hardly equal the 
broad black fascia present in flavipf 

Bans oaimABXA Walker PI Iv fig 21 

Jour Proc IAnn Boo Loud til 1869 117 —Maria co eruleivmtrit Bigot Bov et 
Mae de tool 18(9 211 

This species was originally described from New Guinea and recorded from 
Aru is it has the legs more extensively black than any of the other species 
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sad la readily distinguished from any of them by the wing markings. Halt#res 
black-brown. 

A large series of both sexes, Wew&k, New Guinea (F. H. Taylor). 

Bbea MAoirmoA Hendel. FI. v, fig. >2. 

Abhandl. Zool.-botan. Qe$., Till, 1914, 271. 

Originally described from a tingle male taken In New Gntnea 

Hendel atatea In hit key that the "four hind legs" are entirely yellow, bat 
In his description he gives the bases of all tibiae as black-brown. The latter 
statement is correct for most specimens of the male sex, bat the apices of the 
mid femora are in all females more or less distinctly blackened, and In a few 
specimens the greater part of the mid femora Is black. The different wing 
markings are sufficient to distinguish it from any other species of the genus. The 
costal edge between the apices of the third and fourth veins Is narrowly browned, 
which la not the case in contraria. 

A large series of both sexes, Wewak, New Guinea (F. H. Taylor). 

Bbka baldmutbib Enderleln 

Mitt. tool. Hut. Burl, xl, 1924, 129. 

This species was described from a single female from Ralnm, New Britain. 

It was merely distinguished from contraria by a few characters, of which the 
following appear to be the most Important: Meeonotum with three Blender vlttae 
of yellowish-brown tomentum (white In contraria), fore coxae and fore femora 
brown (yellow In contraria) ; of the brown basal fascia there Is only a small spot 
on the fork of the radios. 

It may be a variety of contraria, but I have seen no specimen that appears to 
agree with it from New Guinea. 

Bbxa basiub Enderleln 

Op. clt., xl. 1924, 129. 

This species apparently falls with dUcatia and ditcifera in the foregoing key. 
It differs from both In having the meeonotum black, with thick yellowish-grey 
tomentnm; there is no mention of vlttae In the description. The legs are oohre- 
yellow, mid and hind tibiae brown, and the fore tibiae somewhat brownish. Length, 
7-6 mm. 

North-east New Guinea. 

I have seen no species that agrees with this one. 

PTCBoeunA Bigot. 

Rw. et Uagat. de tool, (2) xl, 1859, 212. 

Species of this genus have been recorded from the Straits Settlements, 
Sarawak, Borneo, Batchlan, Molucca, Aru, Java, Formosa, Ceylon, the Philippine 
Islands, New Guinea, and Australia. Hendel keyed 14 species and lnoludsd IS 
additional species described by Walker that he tentatively assigned to the genus 
la his large paper on the Platystomlnae. The New Guinea and Australian species 
may be distinguished as in the key given below. 

A striking character of the species before me is the presence of short stiff 
hairs on the upper side of the stem vein of the wing at Its base as in Bnproaopia. 

JT«y to the Specie* of New Outaea and AvetroHn. 

1. Soutellum black, with the margin pale yellow .2 


Beutellum entirely black or dark brown 





IK DIPT DA or THE TEU1TOET Of NEW OU1NIA VH, 

t Tbs prwploai dark fascia on the wine moating tbs dark clotid over the outer croee- 
veln, the email hyaline ooetal epot through stigma extending to third vein palpi 
brown at aplcea p eotoralle Hendel 

Freaplcal dark fascia on the wing not meeting the dark cloud over the outer cross 
vein the small hyaline ooetal epot through stigma not extending over second 
vein palpi entirely yellow sltnlH* n sp 

I Thorax entirely shiny blai k aristae with very long hairs palpi blackish brown 

fuligiuota Hendel 

Thorax partly red or yellow aristae moderately long hatred palpi red apices 
darkened 4 

4 Frons and mesonotum black haired fare and lower occiput blackish brown 

nubecula Hendel 

Frons and mesonotum golden haired face and lower occiput red luterlolo Hendel 
PraooMA hcctobaus Handel 
Abhandl Zool botan Gee , rill, 1914, 816 

Described from Bogadjim (Stephansort), New Guinea I hare seen one 
specimen from Northeast New Guinea (Kaiser Wllhelmsland), and one Papua 
Kokoda, 1 200 feet August 1988 (L E Chessman) 

Ptkxooxhia snims n sp 

£, Similar to pectoralie but the wing pattern Is different the frons 
narrower, the legs preponderantly yeUow as in the variety of pectoralie described 
by Hendel (Abhandt Zool botan Gee, vlll 1914, 816) 

Type male, Kuranda Queensland (Dodd) 

PmooEitiA rtiuaiirosA Hendel 
Abhandl Zool botan Gee , Till 1914 809 

This New Guinea species Is not known to me except from the description 
Described from Maroka, New Guinea 

PrraoeaniA ncbeciia Hendel 

Op clt, nil, 1914, 814 

Described from Burpengary, Queensland, and New South Wales 
I have two specimens from Kuranda, Queensland, sent to me by Mr F H 
Taylor It may occur in New Guinea 

Ptexooenia LATEKiciA Hendel 
Op dt, nil, 1914 818 

This form was considered doubtfully distinct from nubecula by Its descrlber 
1 have seen no specimen that has golden hairs on the mesonotum, but occasionally 
in this and related genera teneral specimens have the hairs yellowish Instead of 
black as In the mature lndinduals of the same species 
Queensland 

Neohekioaste* n n 

Hemigaeter Rondani (nee BrnU6), Ann itne Civ Btor Sat Gen , vll, 1875, 481 
This genus Is distinguished from Pterogenia by the following characters Base 
of the stem-vein of the wing bare above, lateral angles of the clypene more or lees 
produced downward and with a small rounded elevation on the dorsum, vertex with 
four strong bristles, humeral bristle present The humeral bristle Is not always 
present In Pterogenia, and while the antepenultimate section of the fifth vein Is 
atther bare or aetoloee in that genus, in all speoles of Seohemigatter It is aetulose 
The apex of the second abdominal terglte and usually to a leaser extent the base 
of the third In all species of the latter Is compressed la centre and furnished with 
A sharp keel-llke elevation 
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This last character la met with also In Trop\doga*trella Hendel, but in the 
latter the third antennal aegment la much longer, reaching to or beyond the 
eplatome, and the ■ tincture of the face and prelabrum la different. Deepite the 
removal of thla genua ao far from Pterogenia In Hendel’a key to the genera, it ia 
closely related to both the genera now under dlacuaalon. 

I have proposed the new name Neohemigatter for Rondanl’a concept, with the 
same genotype. 

Nsohsmmastse albovittata Rondanl. 

Op. cit., yli, 1875, 481. 

I identify as this apeclea a male from Sandakan, Borneo, sent me some years 
ago by the late C. F. Baker. 

Although no apeclea known to me from New Guinea la referable to this genua, 
there may be such that are as yet unknown to me, and the acceptance of the genua 
contrary to Hendel'a action, who placed the genotype In Pterogenia, appears to 
Justify the Inclusion of the above data In thla paper. 

I have aeen two additional apeclea of the genua from Slbuyan Island 
Chactobivklua de Meljere. 

Nov, Gain., lx, Zool., llvr. S, 1918, 376. 

A monobasic genua, distinguished from Its allies by the single pair of strong 
orbital and vertical bristles, the very short antennae which are not half as long 
as the face and inserted at the middle of the eye in profile, the plumose aristae, 
lack of humeral, anterior notopleural, supra-alar, and preeoutellar acrostichal 
bristles Scutellum haired, with four marginal bristles. 

Chaetorivxllia tkikabciata (Doleachall). 

Natuurk. Tijdtchr. v. Neierl. Ini., xvii, 1858, 121 ( Ortalit) ,—Ortalia 

punctifaicia Walker, Jour. Proc. Linn. 8oc. Lond., vl, 1862, 15. 

A small glossy blue-black apeclea, with black head on which there la a silvery- 
white stripe round the eye-margins; antennae and palpi and lower half of face 
brown. Pleura with a silvery central vltta. Basal two segments of all tarsi orange- 
yellow. Wings whitish-hyaline, with three dark brown fasciae as follows- a short 
one from the humeral cross-vein to the anal cell, a broad complete one filling the 
area between the apices of the subcostal and first veins that encloees a small 
hyaline spot on the costa at the middle of the stigma, and a third one much 
narrower from the costa between the apices of first and second veins to fifth vein 
and enclosing the outer crosg-veln which sends an equally wide atreak along the 
costa to the apex of the fourth vein. 

Recorded from New Guinea, Djllolo. Molucca, and Ambolna (type locality). 
One female, Papua: Kokoda, 1,200 feet, August 1988 (L. B. Gheesman). 

Scholabtts Loew. 

Mon. N. Amor. Dipt, 111, 1878, 88; Hendel, AbhandU Zool-boton. Oat., Tilt, 1914, 
848; Curran, Proc. Oal Acad. Bci., xxll, ser. 4, no. 1,1986, 88. 

The robust habitus, haired aristae, strong orbital and sternopleural bristles, 
the subtrlangular, quite densely short-haired scutellum with its six marginal 
bristles, and the almost invariable yellow sublateral lines on the mesonotum and 
marginal yellow line on the scutellum readily distinguish this genus from others 
in the family. 

Hendel recognised I speclea, and in 1988 Curran described 8 additional species. 
I give below a key to those species known to me, and notes on some others under 
those that they are apparently most closely related to. 



Key to tin Specie* 


1 Supra-alar bristle lacking meeonotum with almost Invariably four pair* of dorso 
central bristles, the anterior one at or slightly in front of the suture arista 
of male with that of female without an apical palette flrat wins rein aetulose 
on a part of its basal half below cinctus Oudrln 

Supra-alar bristle present mesonotum with 8 or I pairs of short dorsocentrals 
all postsutural t 

] The preecuteller pair of acroetlchal bristles lacking dorsocentrals 0 + 1 or 0 + 8 
sublateral pale line on mesonotum and pale line on martin of the ecutellum 
Inconspicuous the around colour yellowish-brown first wing-rein bare below 
neither sex with an apioal palette on arista aitapeneie, n sp 

Preset!teller pair of acroetlchal bristles quite strong dorsooentrals 0 + 1 or 0 + 3 
yellow sublateral lines on mesonotum and the yellow marginal line on the 
soutellum quite conspicuous 3 

I Arista with a lanceolate prsaplcal palette In both sexes doraocentral bristles 0 + 3 

lonohifera Hendel 

Arista without a preaploal palette In either sex * 

4 Doraocentral bristles 0 + 3 general colour black the thoracic lines whitish yellow 
wing with two narrow complete or almost complete black fasciae one over the 
Inner cross-vein and the other over the outer cross vein taylori n sp 

Dorsocentral bristles 0 + 3 general colour dark brown the pale lines on the thorax 
not very conspicuous wing speckled with pale brown two darker outstanding 
subquadrate marks on the costa, one at the stigma and the other before apex 
of second vein Hnuumlatue Hendel 

ScBOLABTta cntcTOB (Gu6rin) PI ▼, fig 28 
Voy da la Oooutlle, Zool, li, 1880, 888 ( Platyetoma) 

This widely distributed specie# occurs from the Malayan region to and 
Including Australia 

It must be noted that I distinguish the eupra-alar from the poetalar bristle*, 
contrary to the system used by Beni and Hendel In cincfus there are two strong 
pot talar bristles and no supra-alar No writer on the group has mentioned this 
character heretofore, and I am nnable to determine whether or not whitneyi Curran 
has the supra-alar bristle The latter species Is described as having three pairs 
of dorsocentrals, and though ths characteristic ring like mark over the outer cross¬ 
vein of the specie* Is similar to that seen In cincfw, the markings are more 
fasclform, and the tip of the wing Is shown as having a blackish spot, wharaas in 
dnettu the extreme tip Is clear 

A series of specimens from Makada Is, Pondo, New Britain (P H Taylor), 
New Guinea Altape, Vanlmo, Wewak (P H Taylor), Marprlk (J R Rigby and 
C M Deland), and another from Dutch New Guinea Humboldt Bay, Lake 
Sen tan 1, Papua Kokoda (L S Cheeeman), Mt Lamington (Northern Division) 
(C T McNamara) 


SOHOLASTTS AZTAKftSU, D ip PI V, fig 84 
cf, $ Head brownish yellow, irons with a broad brown transverse band on 
upper half leaving only a yellow line on vertex, and a blackish brown transverse 
band on anterior half that la darkest on the anterior oarlna, face without a dark 
mark, antennae and palpi orange-yellow Front a little longer than wide, slightly 
widened In front, with a marked transverse carina above the lunnle, the latter 
broadly arched All four vertical and the single pair of orbital bristles strong 
Aristae moderately long-haired to beyond the middle, without apical palette Genal 
brlatle strong Thorax brownish-yellow, darker on ths mssonotnm, the sublateral 
pale lines quite distinct, but the pals edges of ths scutellum not aa noticeable, 
pleura with a pale line above Supra-alar bristle strong, preeutural acroetiohals 
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lacking, dorsoeentrals usually two pair*, the anterior pair small and weak. Legs 
yellow, apical two segments of all tarsi Inf use* ted, metatarsi paler than the 
remainder of legs. 

Wings greyish-hyaline, with dark brown markings (PI. v, fig. 24), the most 
conspicuous being a short fascia from the costa at base of the stigma that extends 
backwards to the fourth Tain, two similar marks at apex of the second vein, 
and a larger spot in the wing tip that is very narrowly separated from the margin, 
and in addition to these there are two short streaks from cost* to fourth vein 
between the two first-mentioned costal marks, the outermost one sometimes con¬ 
necting with a mark on the outer cross-vein, four in the first posterior cell, two in 
the second posterior cell, a streak from middle of the dlscal cell to near hind 
margin, and a curved streak basad of the latter. Halteres yellow. Abdomen 
coloured as thorax, but the tergltea are more or less extensively violet-blue; 
hypopyglum of male yellow, genital cone of female black. Length, 6-7 mm. 

Type, mala, allotype and 6 pa retypes, Aitape, New Guinea, 1 paratype, Madang, 
New Guinea (F. H. Taylor); one, Solomon Is., Shortland Is., Korovo, 22.iv.19S4 
(H. T. Padgen, Brit. Mus.). 


SOHOLABTKS LONCKIRKA Hendel. 

Abhandl. Zool.-botan. Get., will, 1914. 253 

Described from Cook Islands I have examined the type specimen In the 
United States National Museum It Is a common species In the Society Islands 
and probably will yet be found In New Guinea 

SoHOLAHTia bimaculatuh Hendel. 

Abhandl. Zool.-botan. Get., rill, 1914, 262. 

Makada Is. ofi New Britain (F H. Taylor) 

SoaoLASTxa tatloii, n. sp. PI V, fig 25. 

t$, 9. Head testaceous-yellow, occiput largely black above, frons with two 
broad black bands, one just in front of the vertex and the other on anterior 
margin, the latter separated from eyes by a narrow yellow line. Upper half of 
face except lunule black. Antennae and palpi brownish-yellow. Frons about 1-25 
times as long as wide, slightly widest at middle, upper orbits glossy; four vertical 
and two orbital bristles strong. Arista moderately long-haired to near apex, 
without apical palette. Genal bristle strong. Thorax black, with a sharply 
contrasted pale yellow submarginal line on mesonotum that is broken at the suture 
and connected with the pale yellow marginal line on the scutellum; humeri pale 
yellow; pleura yellow on upper margin and with a less conspicuous yellow central 
vltta, the lower part of sternopleurs yellowish-brown. Supra-alar and prsecutellar 
acrostlchal bristles present, dorsoeentrala usually 3 pairs! Legs pitchy-black, mid 
and hind tibiae except their apices yellowish-brown, basal two tarsal segments pale 
yellow. 

Wings hyaline, with brownish-black transverse streaks (PL v, fig. 25); the 
most conspicuous being a fascia from stigma to hind margin, and another from 
apex of first vein to hind margin that covers the bend in second vein and 
encloses the outer cross-rein, at which latter point there is a hyaline central 
spot; in addition to tiuse there la a narrow streak between them tram, the 
stigma to the inner cross-vein, 2 or 4 streaks in the apical third, and a number 
of paler spots in basal third of the wing. Squamae white, with parts of edge 
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blackened. Abdomen blue-black In female, each terglte In male with a pale 
yellow apical margin. Length, 6-6-7-B mm. 

Type, male, allotype and B paratypee, Wewak, New Guinea (F H. Taylor). 

Thia apedea doaely reeemblea distigma Hendel, but lacke the two black epota 
In the lower extremities of the facial foreae that distinguish the Javanese species 

Aohiosoka Hendel. 

Qen. Insectorum, Fasc. 167. 1614, 16th April, 100, Abbandl. Zool.-botan. Oat, 
vlll, 1914, 16th June, 800. 

This genus resembles AcMw superficially, but the squamae are very much 
smaller, and the general structure much leas robust Hendel accepted both of 
Walker's species as valid, though Osten-Sacken considered there was but one 
species 

Aobiosoxa ns ooides (Walker). 

Jour. Proc. Ltnn Boc. Lond., vlll, 18S6, 139 ( Achtai ) —Zygothrica robusta 
Bigot, Ann. Boo. JP nt. France, x, ser. 6, 1880, 91.—AcMos gracilis de Meijere, Nov. 
Quin., lx, Zool. llvr. 8. 1818, 378. 

I have been unable to see a specimen of this species, or at least a specimen 
that agrees with the description of Walker or with that of Hendel In 1914 Unless 
there la very considerable variation in the markings of the head, and to a lesser 
extent In the colours of the legs and thorax, It appears to me possible that 
Hendel did not have his specimen correctly identified He states that there Is 
a black cross-band on the anterior margin of the frons that sends a branch down 
each antennal fovea widening below and ending at the epistome, and that there 
la another parallel-margined black stripe on the gena from the eye to the genal 
margin The vertex has no black fascia. Walker eta tee that there are two black 
"vertical" bands by which he means frontal bands, so that I Interpret this to 
Include a vertical and an anterior frontal band. Both the descriptions give the 
legs as preponderantly black, though Hendel gives a small portion of the femora 
blackened at apices, while Walker gives them with a small portion black at bases. 
I believe Walker to have made an error here and that Hendel Is correct. Walker 
gives the halteres as having black knobs, which may or may not be correct. He 
also gives the mesonotum as having three black stripes 

Type locality, Salwatty Island Recorded from New Guinea 

Aohxosoma aspioixhs (Walker). 

Jour. Proa. Linn. Boc. Lond., vil, 1864, 289 (Aohios). 

This species is rather similar to the genotype, but In addition to having the 
oosta with a black border extending back to the third vein on its entire length 
and slightly over that vein at apex, it has a large brown cloud over the outer 
cross-vein. The mid and hind femora are also entirely yellow. 

Type locality Walgou Island, North-west Dutoh New Guinea. 

Aosiososu oostaub, n. sp. 

?. A brownish-yellow species, but slightly shiny. 

Frons with a narrow dark brown band on vertex from eye to eye, enclosing 
ooelll, a fainter subquadrate brown patch in centre of front, and on each side 
in front below level of the brown mark an oblique black streak from eye to 
level of bass of third antennal segment, widened inwardly, and continued down¬ 
ward as a line on each paratadal edge, the foreae yellow, and each side of the 
facial carina with a brown streak that is linear above and widened below; gena 
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with a black atrip* from eye to lower margin, narrowed below. Head about 1*88 
tlmea aa wide aa thorax, from about four time* aa wide aa one eye, much depressed 
centrally, without brittle*. Gena nearly twice aa high aa eye; width of head 
at eplatome leaa than half that acroaa eyea; face allghtly depreaaed above epiatome 
In profile. Arlata moderately long-haired. 

Thorax with denae yellow duatlng on meaonotum, moat noticeable posteriorly, 
and with faint traoea of narrow vlttae in front, the pleura whltish-grey-dusted, 
moat densely to centrally, acutellum tawny-yellow, basal half of disc with many 
mlcroecoplc black dots. The only well-developed bristles are the posterior noto- 
pleurala and the apical pair of acutellars, the anterior notopleural and the other 
four acutellars reduced to fine abort hairs; disc of acutellum bare. 

Wings glaasy, veins brown, coeta with a dark brown streak from base to 
apex that extends backward to the third vein on Its entire extent and narrowly 
over that vein at its apex, the tip of the dark oolour reaching tip of fourth 
vein. First posterior cell narrowed at apex; Inner cross-vein slightly oblique; 
penultimate section of fourth vein about three-fourths aa long as ultimate; dlsoal 
cell from base to inner cross-vein much narrower than anterior basal cell. Squamae 
brownish-yellow. Halteres yellow. Legs tawny-yellow, bases of all tibiae rather 
broadly dark brown, entire fore tarsi black-brown. All femora with some short 
strong erect spines on the apical fourth or lees below. Abdomen yellow, with the 
sides of each terglte brown, the central pale part with gllatenlng yellow pile. Basal 
composite terglte subpetlolate. Length, 12 mm. 

Type, Western New Guinea: ML Nomo, south of ML Bougainville, 700 feet, 
February 1988 (L. E. Chessman). British Museum. 

Apparently the members of this genus are rare, but few having been 
recorded, and a careful examination of a series of specimens from the same locality 
may show that what t am considering to be valid species are merely variants of a 
single species. 

Aoaxosowa itigbitacieb, n. sp. PI. v, fig. 26. 

$. Differs from the three already described species In having the head except 
a centrally Interrupted yellow fascia at middle of the frons dull black, and In 
having the wing with the Inner cross-vein broadly dark brown, the dark colour 
connected with the dark costal stripe, and a large dark brown apical mark that 
begins well before the outer cross-vein, and extends to tip, Is darkest on the 
costa, fading out along the hind margin (PI. v, fig. 86). 

Head rather dull black, the frons slightly shiny with a white-dusted line 
on each side that extends down over the parafaclal edges, the facial foveae white- 
dusted. Antennae dark brown; palpi brownish-yellow. Frons almost half the 
head-width, wider than long, depressed across centre at the yellow mark, the 
head a little wider than thorax at bases of the wing* vertex with only the 
outer vertical showing, this short, but the head Is pressed against the thorax so 
that It is Impossible to determine If all tour verticals have been present; ocelli 
very close together and well In front of the vertex. Faclal foveae deep, ex tendin g 
to lower third of face, antenna* lying within the foveae, third segment about 
five times as long as wide; aristae plumose; palpi wider than antennae; prelabrum 
exposed. Gena nearly aa high as eye, and twice aa high as width of parafaclal, 
with a deep broad oblige* posterior depression above. 

Meaonotum dull black, with three golden tomentos* vlttae, ths central one 
straight to near posterior extremity where It widens out and c on n e cts narrowly 
on the hind border with the laterals, the latter not covering ths humeri, spreading 
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Inward at the auture, and wldanlnc on the posterior oalli. The humoral bristle 
la lacking, as are also the dorsoeentrals, snpra-alar, meeoplenral, sternopleoral. 
and pteroplenral, the anterior notopleural la short and fine, the posterior me 
strong, the anterior po*talar is present but the other is not, pleura almost 
uniformly white tomentose; scutellum with ten marginal bristles that become 
stronger to the apical pair, all situated on small elerated bases or warts, the disc 
bare, microscopically granulosa. 

Legs black, fore femora brown, mid and hind femora yellow on basal two- 
thirds, mid and hind tarsi brownish-yellow. Fore femora with three or tour short 
spines on apical third of the posterorentral surface, mid and hind pair with the 
same armature but a little weaker and on the anteroventral surface. Dark parts 
of the wing densely short brown-haired, third posterior cell with less dense but 
Still distinct hairing, the other cells glassy and apparently bare. Inner cross-rein 
much nearer to apex of dlscal cell than in the other species. Hal teres with 
fuscous knobs. Abdomen shiny brownish-black, with grey dust at constriction 
of the composite basal terglte, and Urge patches of dost on sides of the other 
tergltes, grey on the third, and yellow on the fourth and fifth. Hairs pale on 
basal half, dark on apical half. Length, 11 mm. 

Type, Papua: Mt. Lamlngton District, Northern Division, Jan.-Feb. ISM 
(C. T. McNamara), in Australian Museum. One paratype, topotyplcal, by same 
collector, July 1927, retained by the anthor. 

The presence of warts at bases of the sen teller bristles Is unique in this 
species, as is also the number of scute liar bristles, the others ss far as I know 
haring bnt six snch bristles. While the character may not invariably hold it 
appears worth mentioning that there are no fine pale hairs on the ridge above 
the base of the lower squama in this genus and that such hairs do occur in the 
species of Achiar that I hare examined. 

Aohias Fabrlclua. 

Byrt. Antliat., 1805, 247 (Dlptera). 

This genus is readily separated from Aokiosoma by the much larger lower, 
squama, and the more numerous thoracic bristles. 

There are It specie# recorded from New Quines. Handel's key is the only 
one that incorpora tee all the species and I present a modification of it herein 
in the hope that it may prove of value in the identification of the species. 

The genotype, ocatota* Fabrlcins, is not definitely known, the only data on it 
available being in the older descriptions. It was reoorded originally from Java, 
but it this Is correct It is the only species of the genua known from outside the 
Australian and New Guinea regions. Hen del suggested that his plot yohirur was 
the asms spades. 

Kwy to thr KptcUt. 

1. Winn with no dark costal streak, with at most s slight yellowish shade or some 
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dark atrip* on the genae basal half of the costal cell marginal 
Ion of the middle and extreme apex reddleh yellow to brown 
vein dark clouded fttlvtoepa de Meljere 

around colour of thorax and aoutellum black brown from and centre of face larxely 
black 4 

4 Scutellum bare for* taral of male exceptionally widened apical three tergltee of 
abdomen In male alraoet equally lone third a little ahorter than either of the 
other* centre of face black with only two or four email indlatlnct apota 
centrally reddlah platycMrui Hendel 

Dlec of the aoutellum haired for* taral In neither MX much widened flfth abdominal 
terglte of male aa Ions a* third and fourth combined other character* not aa 
above 6 

G Dlac of the scutellum densely golden yellow haired bases of fore femora In male 
yellow ttrigatut de Meljere 

Dlac of the scutellum with extremely short inconaplcuoua pale yellow hairs fore 
femora of male black ewGnudue n ap 

• Scutellum rusty y*IU w fron* and genae without black brown stripes only the sides 

of the face black brown In both sexes scutellum bare amplitude** Walker 

Scutellum black or dark blue to bronxy coloured ? 

7 Abdomen testaceous but faintly greenish apices of the tergltes piceous no dark 

central stripe on face Inner cross vein quit* broadly clouded with black outer 

cross vein not clouded except faintly below tibiae and Ural black 

brackyopkthalmut Walker 

Abdomen entirely or in large part metallic blue or blue green other characters not 
aa above S 

t Costal streak uniformly brown emitting two broad fasciae over the cross veins that 
are narrowly divided by a hyaline stripe from the second to the fourth vein 
on Held of the wing scutellum haired on apex and aides furcatuw Hendel 

Wing without such dark markings, when there la a dark fascia over the Inner 
cross vein It la much narrower and shorter and when there la a cloud on the 
outer cross vein It la not distinctly connected with the costal streak • 

• Heeonotum not vltute uniformly covered with dena# ochreous dust scutellum 

bare thorocoH* Hendel 

Meaonotum dusted but with more or leas conspicuous dark vittaa 10 

10 Sense with a distinct dark brown or black vertical atrip* It 

dense without a dark vertical stripe costal margin of the wing black brown from 

base to apex and a streak from this over the Inner cross vein 11 

11 Soutellum with fine pale hairs no pal* parts In the dark costal atrip* head with 

a slender black stripe down each facial fovea and with no central facial nor 
serial black stripes dlvtrti/roni de Meljere 

Scutellum bare a pale patch In the coetsl stripe each aide of the fascia over the 
Inner cross vein genae face and frons with many brown doU 

panotalatK* de Meljers 

It Meaonotum with distinct meUUlc sheen that la not entirely obliterated by the 

yellowish dusting It 

Meaonotum not shining entirely dull 1G 

IS Legs pitchy brown only the femora at bases yellow tibiae entirely pitchy brown 
black stripe* on facial fovsse and gens* ion vivid* hi Walker 

Femora yellow black only at apicet below tibiae yellow with black extremities and 
a black dorsal stripe 14 

14 Bye stalks reddish yellow below elypeus yellow the dart gsna! stripe separated 
from the dark eptatoma! mark fore metatarsus noticeably longer than the 
remaining segments of fore tarsus combined (male) eeutellum bare 

) rotheoMMi Austen 

Bye stalks hlanhlah elypeus with a black brown oentral vttta the dark genal strips 
united with the dark eplstomal mark fore metatarsus as long as the other 
segments combined in both sexes scutellum bar* la fluid*** Walker 

By* stance yellowish below elypeus with a black central vttta renal black script 
separated from tfe* dark eptstooal strips fore metatarsus ahorter than reman* 
tag segments combined onsfroMn n ap. 

1G Genae yellow blade in front fifth abdominal tergit* of male as long aa third and 
fourth -oomblned eyas of male long stalked outer cross vein of the wing not 
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Sana with a dark atrip*, fifth abdominal targlta of mala Ion*or than third and 
fourth tar*ltea oomblnad aye* of mala not (talked outer oroaa vain of win* 
distinctly brown clouded eoutellum haired on disc mtorooapholtt* Handel 

Aohias vzmrsTUt.cs Walker 
Jour Pro o Linn Boo Lend , Till, 1868, 118 

This la the only species without a dark costal stripe that has the outer 
cross-vein of the wins dark-clouded, and if the description la accurate the only 
one In that group that has the femora and tibiae yellow 

Originally described from New Guinea and not subsequently recorded 

Aohias tlattchibub Handel 

AShandl Zool baton Get , rill, 1814, 204 —* Ac Mat oculatui Fabrlciua, Spit 
Anti, 1806, 247 (Dipteral 

Hendel suggest* the possibility that this may be ooulaftta, and It so then 
It appears certain that the original citation of Java as the type-locality is 
erroneous 

The tarsi of all the lass are widened In the male, the fore pair most 
conspicuously so, the apices of the fore tibiae are also widened The femora are 
armed on the apical half below with short bristles or thorns This last character 
suggests an affinity with Achiotoma, the only specimen I have seen of that genus 
baring similar femoral spines 

Described from a male taken In New Guinea 

Aohias runvioEFB de Meljere 
Nov Gut*, lx, Zool Uvr 8, 1818, 878 

This species also has short bristly thorns on the apical portion of the 
ventral surface of the femora, longest on the posterorentral surface of the fore 
pair The wing Up from before the outer cross vein is greyish, the basal half 
of the costal cell, the marginal cell with the exception of the middle and an 
apical suffusion, reddish yellow to brown, the Inner cross-rain dark-clouded 
Described from a tamale from New Guinea and not since recorded 

Aohias btxioatus de Meljere 
Op clt, lx. Zool Uvr 8,1911, 872 

Known only from a teueral male specimen The facial oarlna Is black 
below, yellow on upper half, the fore femora are yellow on their basal halves 
The scutellum Is thickly golden-yellow-haired the ventral femoral setulae are 
short and weak 

Described from New Guinea and not subsequently recorded 
Aohias sunmnros, n sp 

<J, $ This species is apparently very closely related to otrigatm, differing 
markedly In having the ton femora entirely black, and the shiny black scutellum 
with extremely short line pale hairs, noUceable only with a strong lens There 
are no ventral setulae on any of the femora In the specimen* before me 

£ Head more than 16 times as wide as thorax, the aye-stalks thick, vertex 
with 4 bristles, the outer onee about midway between Inner one and eye. Frons 
Mack to level of basee of antennae, the yellow colour of upper oooiput projecting 
la a short wedge each side of ocelli Face with a large black-brown spot 
extending from above middle of facial oarlna to eplstome and laterally to about 
addway from rater edge of foveae to middle of genae, r em a in de r fulvous-yellow 
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except a narrow pale yellow streak alone the lower edge of the black frontal 
fascia. Basal two antennal segments pale brown, third and palpi black. Thorax 
brown-black, only the scutelltun distinctly shiny, not metallic, plenra slightly, 
mesonotnm densely, greylsh-yellow-dnsted, the latter with 4 complete black Tittae 
and the lateral margins black; scutelltun without dust; mesonotal hairs short 
and pale, those on the scutellum very Inconspicuous. Bristles as follows: 1 humeral. 
3 notopleurals, 1 snpra-alar, 3 poetalars, 1 pair of dorsocentrals, and 1 pair of 
prescuteller acrostlchals; no meeopleural; scutellars 6, the apical pair the longest 
and strongest Legs black, mid and hind femora fulvous-yellow on basal halves, 
tarsi normal, ns evident ventral femoral spines, only some hairs present 

Wings glassy, seen against a white background the apex from before the 
outer cross-vein appears stained or greyish, much as I assume those of fulvicept 
must be, judging from the description, coeta brownish to a little beyond the 
humeral cross-vein and in stigma, the margin In fuses ted above fork of second 
vein, and from there to level of apex of the stigma slightly yellow; fork of 
second vein and inner cross-vein narrowly darkened. Ultimate section of fourth 
vein slightly biarcuate, the tip slightly upeurved Abdomen glossy brownish- 
black, yellowish at base of composite tergite, with a slight aeneous tinge aplcally, 
the hairs yellow except on fifth tergite, long on sides of basal one, the fifth with 
a series of fine black bristles on apical edge. 

$. Similar to the male, differing In having the head very little wider than 
the thorax, the outer vertical bristles close to the eyes, the frontal fascia less 
sharply defined, with no pale yellow streak along Its anterior edge, and a black 
streak from each eye downward on the gena that Is sometimes connected with the 
large black facial mark by a series of minute black dots. The fore femora are 
usually fulvous-yellow at bases, and all the tibiae are of that oolour centrally, 
the fore pair least distinctly so. Length, 9-13 mm. 

Type male, allotype, and 8 paratypes, Papua: Mt. Tata, 8,300 feet, March 1084 
(L H. Chessman). 

This may be * tripots*, but there are so many points In which it differs from 
the description of that species that I prefer to describe it tentatively as new. 

Aohias AKFUViDEirB Walker. 

Jour. Proc. Linn. Boc. LonA., Ill, 1850, 138; Hendel, Abhandl. Zool.-botan. Oct., 
vlli, 1914, 313. 

The female only was described by Walker, but Hendel described the male. 
This latter has the eyes on long stalks. In the one described by Hendel the width 
of the head (17 mm.) greatly exceeded the length of the Insect (18 mm.). The 
scutellum Is bare. 

Aru Islands (Walker), Hew Guinea (Hendel). 

Aoaiss BaAOBTOPHTHAUtus Walker. PI. ▼, fig. 37. 

Jour. Proc. Linn. Boc. LonA., vlli, 1885, 119. 

A smaller species than moat of the others in the gends, with the eywetalks 
shorter than usual In the male, the head being 7-8 mm. wide and the length of 
the insect 10 mm. In the male specimen with the widest head before me. The 
head In the male has a Mack-brown stripe covering each antennal fossa and 
extending to lower margta of faoe, while the female has, in addition to those, 
a short Mack streak on each gena from edge of eye to near middle, tapered to a 


dark brown 



Mesonotum densely yellowish-grey-dusted with 4 uniformly wide shiny brown 
vlttae, neither pair extending to the posterior margin, the central pair shortest. 
Scutellum shiny black, with 6 black bristles, and some microscopic paid hairs 
on sides of disc. Legs black, femora tawny-yellow except their apices. All femora 
with short black apical bristles on the postsroventral surfaces of fore and 
mid pairs and on anteroventral of hind pair Hind coxae densely brown-haired 
In male Wing as Plate t, figure 27. Abdomen sometimes with a marked green 
tinge. Fifth tergite of male about as long as third and fourth combined. Length, 
7-11 mm. 

A series of about SO specimens, both sexes, from Kuranda, N. Queensland 
(F. P. Dodd). 

Originally described from a female taken In New Qulnea Not known to 
HondeL 

Achus rvMCATVB Hendel. 

Om. in*., Pane 157, 1014, April, 108, Taf 10, fig 177, Abhandl Zoolbotan 
Ot *., Till, 1014, June, 216 

Both sexes of this species were described The ecutellum is partly haired 
abore The short blserlate bristles on the apical portion of the ventral surface 
of the femora are stated to be quite strong The entire brown costal streak with 
the emitted fasciae over both cross-veins should readily distinguish this species 
from Its congeners. 

Mafor and Roon. 


Acbias thosacalis Hendel 
Abhandl Zool.-botan Ot* , Till, 1014, 218 

Described from two females The mesonotum is densely ochreous-brown- 
dusted, without evident dark vlttae, and with black hairs This lack of vittae Is 
unique In the genus as far as we know The scutellum is bare Coxae and 
femora reddish-yellow, tibiae and tarsi black 
Dutch New Guinea. 


Aohias MVDsiraons de Meijere. 

Nov. Gain., lx, Zool. livr. 8, 1018, 871. 

The only male before me has the head, including the eye-stalks, 14 mm. in 
width, the stalks black except at extreme bases below, the frona with black 
specks that are mostly fused, so that only an Irregular mark In centre Is reddish- 
yellow, remainder of head testaceous except a narrow black stripe on each 
antennal fovea from base of antenna to eplatome, and a fuscous transverse stripe 
on occiput below vertex. Vertex with 4 bristles as usual. Mesonotum with 
yellowish dust and 4 dark uniform vlttae, the sublaterals reddish behind suture; 
scutellum black, with fine pals hairs and 6 marginal bristles. Legs black, basal 
half or more ot all femora yellow, hind tibiae brownish centrally. Fore tarsi of 
male slightly flattened. 

Wing with a black-brown costal stripe from base to apex that sends a spar 
over the Inner croes-veln, Is narrowest for a short stretch Just beyond this 
and faintest In the apex of the first posterior oelL Abdomen metallic-blue, with 
a reddish shade showing below In parts, hypopyglum orange-yellow. 

Described from New Guinea, Papua (British New Guinea): Aroa &., Central 
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Aohias fubctulatus de Helper*. 

Op. clt. lx, Zool. llvr, 8, 1918, 878; Edwards, Trans, Zool Hoc. London, xx, pt 
18, 1918, 418. 

Sen tell um tern. 

Described from a female taken in New Guinea and subsequently recorded from 
Setakwa River, Dutch New Guinea, by Edwards. 

Aohias lokuiviukkb Walker. 

Jour. Proc. Unn. Boc. Lond., Ill, 1869, 121. 

Walker described both sexes. The head Is described as having two black 
hands on the vertex and 4 black stripes In front. There appears thus to be a 
genal stripe. 

Aru Inlands. 

Aohias botuschii.01 Austen. 

Nov. Zool., XVll, 1910, 459. 

Cloeely related to lativident, the outstanding differences between the species 
being noted In the foregoing key to species. 

New Guinea: Bogadjlm (Stephantort); Papua. Milne Bay. 

Aghiab latividshb Walker. 

Jonr. Proc. Unn. Hoc. Lond., Ill, 1895, 121 

I have before me two males that apparently belong here. The outer crods- 
veln of the wing Is very narrowly and faintly pale brown-clouded and the centre 
of the face has an entire black stripe The genal black stripe connects with the 
short one below the antennal fovea, while the latter does not extend over the 
fovea, the bottom of the latter being yellow. There are no line hairs on the 
scutellum. Fore femur with some irregular short strong posteroventral bristles 
aplcally. 

One of the specimens Is from Milne Bay, from which locality Hendel also had 
the species; the other Is from Ferguson Island, Shi. Papua (A. S. Meek) One 
male, Fly River, N.G. This specimen is In good condition and shows the long 
strong yellow hairs on the Inner side of the hind coxae very clearly. 

Recorded from New Guinea, Aru Island, and Walgou. 

Aoiuas albkhtisi Osten-Sacken. 

Ana. M*m. Civ. Htor. Nat. Gen., xvl, 1881, 472. 

Described from New Guinea and not since recorded. 

Aohias MicJtocEPHALue Hendel. 

Abhandl. Zool.-botan. Get., will, 1914, 216. 

Described from New Guinea. 

AOHIAS AUSTXAUS, U. Sp. PI. V, fig. 28. 

3, 9- Head testaceous-yellow, slightly shiny, frond with a broad transverse 
anterior marginal black band that covers all the eye-stalks except a One on the 
upper anterior edge and descends on face to almost the level of apex of the third 
antennal segment, and another similar band on the vertex that is mare or less 
punctiform centralLjh-aad on a transverse line behind; a narrower black stripe 
covers each of the facial foveas and oonnects with a similar band on the eplotomal 
margin; a third stripe extends from the latter upward on oeutre of faoe to between 
bases of antennae, widening above and below; from the lower edge of the bbuk 



188 DIPTEXA or TH* TEXXITOBY OT NEW GUINEA VII 

eye-stalks there extendi downward another black stripe that tapers below and la 
there somewhat punctiform Antennae dark brown palpi black prelabrum 
brown Inner month margin black Byes of male on variably long slender stalks 
the entire head at times as long as or longer than the Insect in the female 
the eye-stalks are much shorter being at most as long as the thorax and scntellum 
Verticals 4 genal weak but evident face bulging ont on Its upper half concave in 
profile below middle with the eplstome slightly projecting 

Thorax brown slightly shiny with grey dust the mesonotnm with slight 
metallic tinge on dorsum posteriorly most evident on posterior extremities of the 
tour dark vlttae a fifth vltta evident at posterior extremity between the submedian 
pair scutellnm glossy dark brown to bine black with a grey-dusted transverse 
mark at base the disc bare the margin with 6 bristles on minute raised bases 
Mesonotnm with the usual bristles 1 humeral 2 notopleurals 1 supra alar 
8 postalars 1 intra alar a pair of prescutellar acrostlchals and no pleurals hairs 
on mesonotnm mainly dark except posteriorly and laterally those on pleura pale 
Legs tawny yellow apical half of all femora blackened bases and apices of all 
tibiae and a dorsal line black tarsi black Fore femora with six or seven short 
black bristles on the apical third of the posteroventral surface fore metatarsus 
not as long as remainder of segments of that tarsus 

Wing (PI v fig 28) brownish hyaline with a dark brown costal stripe that Is 
paler bnt not obsolescent on a short portion beyond the inner cross vein sends 
a narrow spur on the latter and ends on apex of fourth vein outer cross vein 
with a slight broad brown suffusion Halteres brown Squamae greyish white 
edge of upper one brown Abdomen brown semipellucld with distinct green 
sheen most conspicuous aplcally Fifth abdominal terglte of male not as long as 
third and fourth together Length 18 14 mm 

Type male allotype and 4 para types Kuranda Queensland (7 P Dodd) 

1 paratype Cairns Queensland from the Lichtwardt collection Two of the 
Kuranda specimens are also from the Lichtwardt collection In the Deutsches 
Entomologisches Instltut the type and allotype are being returned to Mr F H 
Taylor 

Laxtbogabteb Macquart 

Dipl Bsot 11 pt 8 1848 211 — Ceratopelta Bigot Bull Boc Bnt Franoe vilt 
ser 6 1878 84 — L\olamproga»ter Bnderlein Mitt Zool Mut Berl xl 1924 128 — 
Holoonemia Bnderlein op clt xl 1924 128 

There are probably 50 species of this genus occurring from the Philippines 
southward to and including Australia Bnderlein In 1984 accepted one of Bigots 
genera Ceratopelta and erected two others for the reception In one ease 
(Hototncmia) of a single species and In the other (IAolamprogatter) of three 
species Ceratopelta Is distinguished from Lamprogaiter by the presence of two 
stout spines or tubercles on the disc of the scutellnm close to the apex and I 
have Included It In my key to the genera In this paper though I hardly care to 
admit the validity of the concept Bolocnemia Is distinguished from Lamprogatter 
by the presence of stout spines on the ventral surface of the fore femur and 
long fine hairs on the ventral surfaces of the other femora The genotype 
apioaUi Walker Is from Western Australia so that it does not concern us at 
the present time Liolamprogatter is discussed In the following text 

Lacking as I do a number of the New Guinea spades I have been compelled 
to adhere quite closely to Hendel s synopsis In the following key to the speoiee 
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but I have endeavoured to clarify specific distinctions where the species are In the 
collection by giving notes on the more outstanding characters under the species 


Key to the Spools* 

1 Bcutellum with a pair of short stout pointed processes or tubercles near apex of 
disc the margin below these with a number of bristles and setulose hairs 

ICeratopelta ) p alula Walker 
Bcutellum with no apical die al tubercles with a few marginal bristles 3 

1 Wing hyaline or slightly yellowish usually more noticeably so along the costa but 
with no brown or black marks or spots I 

Wing with either brown base more or less complete dark costal streak or black or 
brown si ots or markings or at least a dark streak over the Inner cross vain 
that extends to or almost to the costa I 

i Mesonotum almost bare on the dts the micros optc fine hairs confined to series on 
the acroatlchal and dorsocentral lines abdomen with the composite basal terglte 
finely hared the otter terrltes practically bare supra alar bristle lacking 
Inner cross vein of the wing at middle of the dls al cell upper occiput more 
1 rotruded than usual rather broadly exposed In profile spe los orange yellow 
with or without a slight bluish sheen on dorsum graciUt Hendel 

Mesonotum rather uniformly and closely haired on the entire surface all the 
abdominal tergltes quite closely haired su] ra alar bristle present or absent 
( groeea ) Inner cross vein beyond middle of diseal cell of the wing 4 

4 Prescutellar acroatlchal bristles present fourtt wing vein straight on Its apical 

section not arched upward Just beyond the outer cross vein humeral bristle 

I resent th rax and abdomen reddish with marked blue tinge (Queensland) 

peeudoelongata Malloch 

Prescutellar acroatlchals lacking fourth wing vein usually arched Just beyond the 

outer cr sa vein and slightly urved upward at apex E 

5 Humeral brlstlo lacking fourth wing vein sinuous proxlmad of the Inner cross vein 

thorax and abdomen brownish yellow sometimes with slight bluish sheen on 
dorsum the hairs and bristles luteous or yellow « 

Humeral bristle present foi rth vein arched or straight proxlmad of the Inner cross 
vein thorax and abdomen either metallic blue r greenish If brownish yellow 
the hairs and bristles blsck 7 

6 Distance between the cross veins f the wing about equal to the length of the 

outer one supra alar bristle licking eelotypa Hendel 

Distance between the cross veins f the wing about 1 E times as long as the outer 
croes vein supra alar bristle present elotyya Hendel var 7 

7 Stout yellowish brown species gens about half as high as the eye supra alar 

bristle lacking legs tawny yellow each tibia with a brown dorsal line from baas 


to apex groeea n IP 

More slender species preponderantly metallic blue or green In colour gena not 
more than one fourth as high as eye supra alar bristle present legs fulvous 
yellow with no dark dorsal line on the tibiae S 

I Bpiatome wltb two dark br »n stripes In the lower portions of the facial foveas 
squamae with red margins aueteni Sharp 

Bpiatome without the above mentioned 1 lack stripes slightly browned at sides 
squamae blackish margtne 1 elongata van der Wulp 

t Entire costal margin of the wings broadly brown sometimes yellow beyond Inner 

cross vein 10 

Wings without entire dark costal margin 11 

10 Outer cross vein of the wing broaily clouded with brown sfewoporte Hendel 

Outer cross vein of the wing not brown olouded basalts Walker 

11 Wing without a dark apical spot II 

Wing with a dark apical spot or mark 17 

It Wing wltb only a large reddish brown mark at base between the costal and cubital 

veins Its 


Wing never with such large basal mark but with two or three smaller dark spots 
on the cross v^Uia and radius It 

lla Preponderantly metallic blue species scutellum with 6 bristles Inner cross vain 
near middle of dlsoal oell basal is Walker 

Brownish yellow species scutellum with t bristles inner cross vein less than 
one third from apex of dlsoal cell d*color n sp 
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II Both the crow veins brown clouded thorax and abdomen metallic green shagroened 
and with line yellow halre fore femora green fore taral black lac (a Walker 
Outer crow-vein not dark clouded 14 

14 Wing with a dark brown costal spot above the level of the outer crone vein and 

two others proxlmad of It on the costa squamae dark brown 15 

Wing without a dark costal spot above level of the outer croaa vein with only 
two dark costal spots squamae pale 18 

15 Only the Inner cross vein dark clouded legs entirely reddish yellow 15a 

A Short dark streak from the costa to and enclosing the Inner cross vein bases of 

fore femora and the tarsi black wiaculipewnl* Macquart 

16 a Gena one third as high as eye prelabrum very exposed scutellum biro except for 
the marginal bristles macrocephala Hendel 

Oena not more than one fourth as high aa eye prelabrum qulto prominently 
exposed scutellum strongly haired and wiih eix marginal bristles 

fulvipet n ep 

16 Dorsum of thorax scutellum and abdomen glossy bare reddlah brown pleura 

yellow < ostotU Walker 

Thorax and scutellum black shiny abdomen greenish-black 

tnsiffHata van der Wulp 

1 1 Wing with three dark brown f oatal marks legs entirely yellow scutellum bare 

ru/tpes Hendel 

Wing with four dark marks on the costa tarsi more or less blackened 18 

18 Outer cross vein dark clouded 1* 

Outer cross vein not dark clouded basal dark wing spot not extending to costa 

thorax and abdomen blue black legs yellow pumicata van der Wulp 

19 Fro ns pleura and legs reddish yellow to 

Frons dark brown to black mesonotum steel blue with a ehoit yellowish white 

dusted vitta over the upper half of each humerus extending t suture and a 
similar one along the upper edge of each pleuron abdomen violet black 

quodt tlinea Walker 

10 Apical and basal dark spots on the wing very large the latter extending from 
subcosta to the anal vein eevero Hendel 

Basal spot on the wing small extending from pcsteriur basal cell to Inner cross 
vein apical spot slender diffuse taenlata van der Wulp 

Lampsogabteb (Cebatopelta) patula Walker 
Jour Proc Ltnn Rot Loud v, 1861, 247 —L Oupino&a Walker op clt vlii, 
1865, 118 —Ceratopelta triiolor Bigot, Bull Rot Ent tr, vtli ser 6 1878, 86 

A reddish yellow species with entirely pale legs and yellowish hyaline wings, 
the costal margin deeper yellow the dorsum of abdomen usually largely steel blue 
The frons, genae, mesonotum scutellum, and pleura, generally with microscopic 
black dots on parts of their surfaces Antennae not extending to lower level of 
eyes, arista short haired to beyond the middle, vertex with four bristles 
Mesonotum black haired pleura largely yellow haired, the hairs lather long and 
dense Bristles as follows 1 humeral, 2 notopleuials, 2 postalars, 1 pair of dorso- 
centrala and one mesopleural the prescute liar acroetichals undeveloped Scutellum 
stout, convex, the two tubercles with minute black apices, some of the marginal 
black bristles on small elevated bases disc rather longhaired First posterior 
cell of the wing narrowed at apex Inner cross vein slightly dark clouded Abdomen 
broadly ovate, convex on dorsum, fifth tergite of male nearly twice as long as 
fourth, and with rather long stiff hairs Length, 12-14 mm 

Dutch New Guinea Lake Bentanl, August 1926, one male (L E Cheesman) 
Originally described from New Guinea Bnderleln recorded it from Dutch New 
Guinea and accepted the genus as valid I Incline to accept Ceratopelta as a 
subgenus and so treat it here 
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Lampboqabteb (LioLAHPBooABTn) qbaoii » Hendel 
Abhandl Tool botan Get vlii 1914 225 

This species cottaUi Walker and angusta Enderlein were placed In a new 
generic concept by Enderlein the character® used (or the segregation being the 
lack of hair® on the dorsum of the thorax and abdomen and the slender form 
especially of the abdomen The designated genotype Is angutta This species is 
unknown to me was very biiefly described and the type locality Is Ternate so we 
may ignore It here 

I have a male and female that I refer to gractlU The female Is considerably 
darker than the male In the lattei the humeri lateral margins of the mesonotum 
the scutcllum and most of the pleura are tawny yellow with many microscopic 
black dots while in the female these parts ate almost entirely blackish blue The 
mesonotum la not entirely bare in the disc but haa a double series of microscopic 
tine hairs down the centie and there are some hairs on the sides The face and 
pielabrum are fulvous yellow and speckled with black in both sexes 

As stated by Hendel the occiput projects behind the eyes in profile more 
than In the other species of the genus being as wide above as the parafaclal 
but whether this character is maintained In the other two species I am unable to 
state 

The wings are yellowish hyaline with a mote distinct yellow tinge along the 
costa as fai back as the third vein to its apex The first posterior cell is not 
nan owed at its apex 

Papua Kokoda 1200 feet May Sept-Oct 1983 (L E Cheesman) Originally 
descilbed from Astrolabe Bay New Guinea 

Both my specimens lack the humeial and mesopleural bustles and I can detect 
only one pan of verticals 

Lahprogabtib (Li r ampbogastfb) oostaub Walker 
Jour Proi Linn Sot Land v 1861 247 Oaten Sacktn Ann Mut Civ Btor 
Nat Gen xvl 1881 472 Hendel Abhandl Pool botan Get vlll 1914 231 

Osten Sacken states that Walker s description Is recognisable but considers 
that the species seems to be closely allied to supema Walker and quadrilinea van 
der Wulp the former of which was unknown to Hendel I have not seen either 
of those species 

Hendel states that the doisa of the thorax and abdomen are bare and as 
Enderlein had apparently seen neither angutta Hendel nor cottalie it may be 
assumed that he placed them in his new genus Liolamprogatter on the baste of 
Hendel s statement to that effect Hendel makes no mention of the occiput being 
convex and it may be assumed to be as In typical species of Lamprogatter The 
wing has three shoit brown streaks on the costa the outermost one being above 
the level of the outei cross vein 

Hendel described a variety nuda which differs from the typical form in lacking 
the two grey dusted pleural vlttae In having the apex of the scutellum almost 
transverse and a slight dark cloud on the outer cross vein 

Described from New Guinea Recorded from Dorey (0 S ) and Huon Gulf 
(Hendel) 

LAKgmoGABTEB (Laupbooabtxb) klotypa Hendel 
Op cit vlii 1914 224— L t entrails Walker Jour Proc Linn 8oe Land r 
1861 248 

1 give the above citation from Hendel s paper on the group without comment 
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▲ glossy fulvous-yellow species, with yellow or fulvous hairs and bristles, 
and yellowish-hyaline wings, with a lees markedly Intense yellow costal border 
than In gran lie, the yellow colour not extending very noticeably over the second 
vein. There are no microscopic black specks on the head and thorax as In gractlis. 
The upper occiput Is much narrower In profile, the vertex has four fine dark 
bristles, the mesonotum and scutellum are quite densely short-haired, the latter 
has 4 marginal bristles, the humeral is lacking, but the mesopleural la present 
Dorsum of the abdomen rather densely short-haired 

Papua: Kokoda, 1,200 feet, August 193S (L. E. Cheesman) Recorded pre¬ 
viously from Dorey, New Guinea, and Australia. 

The variety of this species listed In the key is from Calms, Queensland 
LaMPKOOABTKB (LAMPBOOASTXB) 080 S 8 A, n sp 

<f. A large robust species of a general yellowish-brown colour, with fuscous 
frons, the thorax appearing darker brown because of the presence of many minute 
black dots visible only under a strong lens, the abdomen lnfuscated, especially 
aplcally, and no trace of any metallic sheen. Wings yellowlsh-tinged, darker 
bosally, the Inner cross-vein and the stigma brown-clouded 

Frons at vertex about two-fifths the head-width, almost parallel-sided and 
about 1-26 times as long as wide, with many short pale surface hairs, the orbits 
narrow, densely yellowish-grey tomentose, which tomentum is carried down on 
the parafaclals, narrowing below, vertex in type specimen with 6 fine black bristles, 
the inner pair duplicated. Antennae hardly more than half the length of face, 
third segment fully three times as long as wide; arista pubescent on basal half, 
simple at apex; palpi longer than antennae, slender. Facial carlna with sharp 
edges, the foveae deep; prelabrum poorly developed, not heavily chltinouB. Gena 
about half as high as eye. Face and genae black dotted, the latter with blackish 
marginal line, occiput narrowly visible above in profile; parafacial in profile wider 
than third antennal segment. 

Mesonotnm in type specimen with the black dots lacking on four wide 
contiguous vlttae, the central pair not attaining posterior margin, rounded at 
extremities, surface qnite densely covered with short decumbent black hairs; 
bristles as follows. 1 humeral, 2 notopleurals, 2 postalars, and 1 pair of dorso- 
ceratraia. Scutellum slightly convex above and rounded in outline, with many 
short black discal hairs and six marginal bristles. Pleura partly black dotted, 
pale haired; mesopleural bristle of moderate length. 

Wings large, veins brown, yellow clouds in cells of basal half Fourth vein 
near base of discal cell slightly angulate and with a short spur vein on Us 
anterior edge; inner cross-vein a little beyond middle of the discal cell; fourth 
vein very slightly bent up beyond outer cross-vein. Squamae and halteres pale 
brown. Legs rather stoat, brownish-yellow, all the tibiae with a brown dorsal 
line Fore femora without posteroventral bristles. Abdomen short ovate, blackened 
aplcally Fifth tergite about as long as the third and fourth combfned. Length, 
18 mm. 

Type, Dutch New Guinea. Cyclops MU., Mt. Lina, 2,600 feet, March 1286 
(L. E. Cheesman). 

LAiiraoQAam (LAvnoQAsm) quadulihka Walker. PI. v. fig. 29. 

Jour. Proc. Linn. Boo. Loud., 11], 1869, 111— L. teptoidet Walker, op. cit, vii, 
1894, 220; Hendel, Abkandl. Zool.-botan. Oct., vii!, 1914, 242. 

A metallic black-blue species, with three narrow black costal streaks, the basal 
one not extending to costa, the middle one at the stigma and enclosing the Inner 

i 
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cross vein, and the outer one above level of the outer cross vein, a narrow black 
edge from midway between apices of second and third veins to apex of fourth, a 
narrow cloud over the outer cross vein, and a spot on cross-veins at base of discal 
cell that connects with a basally directed streak in basal half of anterior basal 
cell The mesonotum Is closely piliferous punctate, the very short depressed pile 
black, and has a yellowish white-dusted vltta over the upper half of each humerus 
extending to the suture, and one on upper edge of the pleura, scutellum slightly 
alutaceous, not punctate, bare on disc, with a few fine hairs and four or six 
weak bristles on sides, the apex truncate Mesopleural and humeral bristles 
lacking Legs black, mid and hind tibiae and tarsi largely brownish yellow, fore 
femora sometimes brownish at bases 

New Guinea Wewak (P H Taylor) Thirteen specimens, two pairs taken 
»» copula Western New Guinea NJau limon, south of Mt Bougainville, 800 feet, 
February 19S6, Eastern Dutch New Guinea Jutefa Bay, sea level, 100 feet, 
February 1986, four specimens (L E Cheesman) 

Originally described from Aru Island, and recorded from Mysol, Walgou, and 
New Guinea 

Lampbooasttk ( Laupuogabteb) seveoa Hendel 
Op clt, vlll, 1914, 240 

Originally described from New Guinea and not since recorded 
Scutellum bare 

Lampbooabieb (Lampbogabteh) maculipinmb Macquart 
Dtpt Exot , Suppl 11, 1847, 89 

This Australian species may be found in New Guinea 

Laxpbooabteb (LiAKPBuoAsm) TBisiGifATA van der Wulp 
Tijdithr v Ent , xxvili, 1885, 231 

Described from New Guinea and not seen by Hendel Unknown to me 
LiAHpbooasikb (LxHPsoGASrjcs) ACsTxiri Sharp 
Zool Res on material from New Britain, etc , Cambridge, Aithur Willey, pt iv, 
1900, 391— Lamprogaster xanthoptera Hendel, Abhandl Zool-botan Qcs , vlll, 1914, 
825 

I have arrived at the above synonymy after a careful examination of a 
long series of specimens from the Solomon Islands submitted to me by Sir Guy 
A K Marshall of the Imperial Institute of Entomology and a comparison with 
a specimen from New Britain, the type-locality 

There can be no doubt as to the correctness of the determination, though 
It is In only a few cases possible to see the large sack like abdominal expansions 
of the abdomen described and figured by Sharp In his paper In one female, 
however, these are widely exposed and agree well with Sharp's figure 
Laxpbooastis (Laxpsogabteb) Bunrxa Hendel 
Abhandl Zool -botan Get, vlll, 1914, 288 
Scutellum bare 

Described from New Guinea, Key Island 

Lajcpboqastb (Lampiooasteb) puxioata van dor Wulp 
Tildichr v Ent , Xxvili, 1885, 280 

Described from New Caledonia Unknown to Hendel and myself May oocur 
In New Guinea 
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LAMFSOGABTEa ( LA «BOO A BTKR ) BABAUS Walker. 

Jour. Proe. Linn. So c. Land., v, 1861, 148.— L. Ixmbota van der Wulp, Ttjitchr. 
v. But., xxvlil, 1886, 218. 

I have before me two specimens that agree very well with the description of 
this species, though they have not the mesonotum, scutellum, and abdomen particu¬ 
larly long black-haired as stated by Hendel. 

The mark on the anterior half of the base of the wing up to and Including the 
Inner cross-vein Is quite dark brown, and beyond that point on the costal margin 
back as far on to the field of the wing as the third vein and to the apex of the 
latter there la a distinct yellow streak. The thorax and abdomen, except the apex 
of the latter and the pleural sutures, are glossy metallic-blue. In the female before 
me the legs, except the mid and hind coxae, are orange-yellow, while in the male 
the femora all have a blackish streak on their basal half or less on ventral surface. 

The vertex has 4 strong bristles; the humeral and supra-alar bristles are 
lacking; the scutellum has six marginal bristles and, like the mesonotum, is rather 
long black-haired on the disc. Inner cross-vein a little beyond middle of the dlscal 
cell, the outer one twice its own length from inner one, fourth vein undulated 
proxlmad of the inner cross-vein, highly arched just beyond outer one. then almost 
parallel with third to its apex. 

Known only from New Oulnea. East Dutch New Guinea, Jutefa Bay, Pirn, sea- 
level to 100 feet, February 1986 (L. E. Cheesman). 

I have no doubt about the synonymy given above, though Hendel kept the 
species separate. He did not have limbata before him and merely quoted van der 
Wulp’s description. 

LAMPBOdASTEB (LAWSOGABTER) DECOLOR, n SP. PI. V, fig. 30. 

?. Very similar to telotypa in general colour, the blue metallic sheen not very 
conspicuous on the fulvous-yellow ground-colour, most evident on the pleura. The 
main differences between the two lie in the presence of a brown cloud over the 
base of the wing from costal margin to anal vein and extending to apices of first 
posterior and anal cells, most noticeable on the cross-veins at the apices of these 
cells, a faint brown cloud over inner cross-vein, the more approximated cross-veins, 
which are usually separated by less than the length of the outer cross-vein. The 
genae are also much darkened, usually dark brown The vertex has four bristles 
in both species, very small and fine in decolor, and in the latter there are but two 
marginal bristles on the scutellum. The thoracic bristles are also darker than in 
selotypa though not black. Length, 7-11 mm. 

Type and 7 paratypea, Wewak, New Guinea (F. H. Taylor). 

Laxvbooastxb (Lav frog aster) stenofaria Hendel. 

Abhandl. Eool.-botan. Oet^ vlll, 1914, 227. 

This species has much in common with basalit Walker, but the wing markings 
to the apex of the costal streak, including a conspicuous cloud over the outer 
cross-vein, are dark brown. 

Originally described from North Queensland and very possibly will yet be 
found in New Guinea. 

Laxfbooasteb (Laufbooastsb) elohoata ran der Wulp. 

Tifit. v. Bnt., xxvlil, 1886, 228. 

A common species in New Guinea though not in this collection. Recorded 
also from Key Island and Molucca. Papua: Itiklnumu Plantation (F, p. Dodd). 
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1 \ mpbck isilb (Lauproo tbrtu) MAfROCipinLv Hendpl 
Abltandl /oof botan Ot* vHi 1914 230 

This spec.us is desciibed by Hendel as the most lobust species known to him 
with an exceptionally large head It must lesemble gtossa described heieln but 
the paiafadtl is wldei about twite as wide ib the third antennal segment and 
the gena is tnoit than hull as high as tl e eye In addition to these dlffeiences 
the seutelluni is bate on dint and the wing has a laige black biown maik on the 
base ind the mnei uossvetn blackened 

Desciibed fioni New Guinea ind not known to n« txttpt fiom the desemtion 

LiMPBomurm ulmiim n sp PI v tig 31 
J Head bi wn fions pitchy blick shiny with yellowish dusted line on each 
side widened in (1 nit and c in led down over the paiafaclals the latter and the 
genae dark blown the paiataclals glossy on intciloi edges Irons subquadrate 
ilmost halt as wide as head veitex with tout moderately strong bilstles the 
shoit glossy uppet orbits with a bristle surface hairs shoit and dark Face 
produced slightly below concave centrally in pioflle with lnegular transverse 
striae on uppei half Antennae extending to below middle of face ailstae short 
halted to near middle palpi 1 eddish yellow slightly club shaped with some 
flue black bustles on sides Thoiax metallic blue without vittae 01 dust on 
mesonotum the ploura slightly blown duBted Mesonotum and scutellum with 
quite dense depiessed stiff black haliB lougei on the sides Ilumeial both nolo 
pleuials the supiaalai and posfalar bilstles picsent mesopleuial fine but distinct 
scutellum shoit thick lounded in outline convex on disc Legs fulvous yellow 
without exceptional structuie 01 aimatuie 

Wings yellowish is usual inoie distinctly bo coet&lly with a rather taint 
blackish streak from over innei ci oas vein extending towai da costa moat marked 
on the former and a small daik blown maik on folk of second and third veins 
stigma brownish yellow Innei ci osa vein close to middle of the dlscal cell 
venation as In pteudoelongnta Malloih second velll ill type specimen with a few 
setulae on uppei side on basal half (PI v fig 31) Squamae and h&lteres 
biownlsh yellow Abdomen deep metallic blue glossy with rathei long black hairs 
Length 7 5 mm 

Type New Guinea Mtipilk (J K Rigby and C M Delaud) Type in the 
collection or the School of Public Health and Tropical Medicine University of 
bydney 

L IMPHOG \H1KK LlLrt Wdlket 

Lut Dipt In* But Jiu» pt lv 1349 806 (( hromatomyxa) 

Hendel placed this species in his key to the species of this genus but stated 
that he believed it belongs to Duoin ym It Is an Austialian species and he is 
piobably coirect in his conclusion though I ha\e not seen tbe insect 

Lvupbooastir (Limpbocastir) i ikniata \an der Wulp 
Tijd* t Ant xxvill 1886 229 

Described from Molucca and not known to Hendel oi myself except from 
deaciiptlon 

Eupbosopia Macquart 
Dipt Bxot Suppl 'il 1847 89 

In 1881 Often Sacken proposed the geneilc name Vofopstia to supplant 
Pathyctphala Doleschall the lattei name being preoccupied the genotype named 
M 
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being mohnxket Doleachall In 1984 Endeileln pioposed fot this same concept the 
name Oncotcelia again aa a substitute foi Pathpctphula appaiently having ovei 
looked Oeten Backen a ptevioua action In 1831 I dealt with this mattei bilefly 
and In addition tingled out ceitaln segtegates of Evprosopia without piopoalnb 
the uae of dlttinguiahlng names foi any of them Enderleln went farther than 
Oaten backen and elected the genus Zrptdocompsto foi the leception of two New 
Oalnea species i mplngens Walkei and futtfactes Walker The chaiacteis used to 
distinguish this concept consisted of the presence of broad spindle like scales on 
the abdomen and of long baits on the entire extent of the aristae He also proposed 
a new genus TittathaeUna foi a new species burgtrtiana and h bievtcornu 
Hendel the distinguishing chaiactei being the 4 bristled scutellum His new 
species waa fiom New Guinea (see undei innotua n sp ) 

It must be obvious that the pioposal of new genera on the basis of chaiacteis 
such as those listed and used by Endeileln foi his new concepts In a genua that 
contains such a laige numbei of species with all aoits of combinations of these 
and similar chaiacteis places no limit upon the numbei of genet a that may be 
suggested except the numbei of species involved The application of such criteria 
neoessailly tendeis valueless such generic concepts lnsofai as indices to lelatlon 
ships are concerned I theiefoie do not make use of Endeileln a geneia heiein 
Below I piesent a key to the species of buproiopia from New Guinea 
hep to the Spent* 

1 Thorax dull brownish black with five golden yellow \itta» three on the mesonutum 
and one on nl> pkuroi the abdom n br wnlsh black with a dtrsocentral 
parallel sided bright yellow \ltta 2 

thorax and abdomen not vittate with bright yellow 3 

t Wing greyish hyaline with three narrowly separated black or brown fasciae on the 
apical half that are fainter and slightly attenuated lehind the basal one 
connected near the osta with a streak from base of wing In the subcoatal cell 
and the ) reaplcal one connected with an apical bln klsh spot aristae of the 
male slightly widened at apices vertex with two bristles Kptina Oaten Backen 
Wing with numerous small fuscous spots basally becoming n ore numerous to middle 
and from there to apex the membrane dark brown with a few transverse 
linear hyaline streaks In tho field two series of the tatter forming slightly 
interrupted fasciae between the uter cross vein and the Up aristae of male 
hair like at apices vertex with two bristles end two short fine hairs 

avreoxrttta n sp 

I Scutellum more or less distinctly sraarglnate or concave at apex abdomen yetfcwlsh 
red In groundcolour with ochre yellow dusting Inner vertical bristles lacking 
outer pair very small aristae haired not statulate at apices In male scutellum 
with « marginal bristles rMfiventrU Hendel 

Scutellum regularly rounded at apex abdomen black or blackish brown 4 

4 Wings dark brown with many small hyaline or yellowish transverse marks In the 
cells extending In most cases entirely acre as the cell sometimes almost or 
entirely divided centrally and then forming two series of small spots against 
the veins small species usually much less than 7 mm In length 4a 

Wings either hyaline with entire or broken dark fasciae or with brown or black 
spots species normally much more than 7 mm In length 7 

4a Only 3 or 4 hyaline marks In first posterior cell which extend entirely across the 
cell fore femur (9) with 3 or 3 short stout preaplcal bristles on the postero 
ventral surface fifth vein bare above prestutellar acrostlchala lacking pleura 
without yellow dusted vlttae mtnuta n sp 

More numerous hyaline marks in first posterior cel) mainly consisting of small 
paired spote opposite each other against the veins tors femur with some fine 
bristles on the apical half or mors of the posteroventral surface prescutellar 
acrosttehals present pleura wtth one or more golden yellow dusted vlttae 6 



narrower mil n t extending to the hind margin the apex with a rounded black 
Hpot the banal half with numerous email dark apota in the telle 

MHneata de Meljere 

A dark \llta extending over the inner cron vein and the middle of the dlacal cell 
of the wing other character* of mat king* not an above 9 

J The dark foeefa over the outer cron« vein connected with the preaplcal one before 
attaining the hind margin of the wing inner vertical pair of brlatlea lacking 
aristae of the male without an tplcal palette impingene Walker 

The two dark faaclae above referri 1 to not connected behind Inner vertical pair of 
litletlea preeent aristae of male with a lanceolate apical palette 

/ital/aofes AN alker 

10 Taral entirely black or at moat inly the base of the mid metatarsus brownish 11 

At least all the metatarsi except their extreme tips yellow 11 

11 The dark fascia over the outer cross vein of the wing brokon Into small spots 

ccstslly legs except the tarsi >ellow tho femora brownish marked on both aides 
below nt apms mid metatarsi reddish brown at bases fore tibiae of male 
with a email brush of short thick sctulae at apex on the poateroventral surface 

penUHllata Hendel 

The dark fascia over the outer cross vein of tho wing as In penMllata but the 
femora almost entire!) black tnntxma, n sp 

The dark fascia over the outer cross vein of tho wing complete II 

11 Menonotum whitish grey dusted with two broad blackish vlttae 

alboUneata de Meljere 

Meeonotum olive grey dusted with seven narrow Indistinct dark vlttae 

prolenea Walker 

11 Abdominal tergltes with pale brown preaploai or central fascia, bind femora slightly 
emarginate or concave below centrally potent Walker 

Abdominal tergites with four brown dlacal spots hind femora slightly thickened 
not emarginate or concave below centrally ventral!* Walker 

N B —There are several species that occur In Austral la and in some of the 
adjacent Islands that may yet be found In New Guinea It will thus be necessary 
to take these into consideration In making Identification* lp the genua. One such 
specie* that le closely similar to impingen* occurs In the Solomon Islands and 
may occur also In the terrltoiy now under consideration 

Btmoeom tmbiha Oaten-Sacken 

Ann Hut Civ Btor No* Genov , xvl, 1881, 478 * 

The golden-yellow vlttste thorax le not unique for this speetea In this genus, 
there being several other* with that character known to me, but, taken In 
conjunction with the daft Tittate wing, the characters readily separate tt from 
any other now before me 1 

Known only from New Guinea I have seen specimens, but have none before 
me at this time, 
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t lpbosopi k KimtMtiB Hendel 

Abhandl Tool botan Get viti 1914 134 

This 1b the only species of the group with emaiginate apex to the stutellum 
known from New Guinea I have seen one of the group from the Solomon Islands 
and several from Malaya 

Described from New Guinea and not subsequently recorded 
Biprcsopiv vim u n Bp PI v Qg 32 

? Ihe smallest species <f tie gtnus known to me distinguished from all 
the otheis by the blackish biown wings with their transverse hyaline matkings 
in the cells (PI v flg 32) 

Head brownish yellow occiput fuscous with grey dust fions red on each side 
of ccntial stilpe except In fiont the oiblts and tiiangle gieydusted antennae 
yellowish brown face with a small daik spot on eplstome below and slightly 
mesad of each fovea tho pielabrum with a similar spot on each side palpi oiange 
with daik tips Prone at vertex not depi eased about one third of the head width 
a little more than that In front and about 1 25 times as long as its anterioi width 
veitex with four btistles Antennae about twothhds as long as face third 
segment about three times as long as wide arista very short haired on basal 
fourth oi less Edges of facial carlna not shaip Gena about one sixth as high 
as eye 

Thorax dull black quite densely giey dusted mesonotum with five dark brown 
lnegular vlttae submedian pair bioken at suture and notched on lnnei edge 
behind suture the sublateral pail broken at suture Pleuia pale gi ty dusted dull 
black above scutellum with a large daik brown dlscal spet Hairs black rather 
strong on pleura Bilstles as follows 1 humeral 2 notopleurals (and some long 
setulae at base of the posterior one) l post alms and a pan of dorsocentrals 
scutellum convex on disc rounded m outline with numeious dark dlscal hairs and 
4 marginal bristles Legs black hind tibiae centrally sometimes biownlsh all 
metatarsi except the extreme apices whitish yellow 

Wings brownish black niaiked as In Plate v flguie 32 Stigma entirely brown 
nearly as long as the third section of the costa fourth vein almost straight on 
apical section Its lip almost Irapeiceptlbly turned up lnnei cross vein at about 
one third from base of discal cell fifth vein bare above Squamae brown Halterea 
yellow Abdomen black dull grey dusted at bases of the teigltes Genital cone 
very broadly leaf like Length 4 mm 

Type and 1 paratype Papua Kokoda 1 200 feet August 1933 (L E 
Chessman) 

EimosoriA uniABiA Hendel 

Abhandl fool botan Get vlli 1914 353 Platyitonui pectorale Walker Jour 
Proc Unn Sot Lond vl 1862 13 — JSwprosoplo dimtnutna de Meljere Nov Quin 
lx Zool llvi 3 1913 368 

The above synonymy is that given by Hendel in his work on the Platystominae 
but I have some doubts as to the correctness of his deductions Until I had the 
opportunity of examining the present collection I considered there waa but one 
small species with the peculiar type of wing markings shown for miliaria by 
Hendel (Pi 2 fig 41) Now 1 have four veiy similar species three of which 
are dealt with herein 

Hendel s species I have been able to deteimine from bis photograph of the 
wing and hla statement that there are four strong vertical bristles and three 
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golden yellow dusted \lttae on the pleuia One specimen agieeing with these 
characters <i male is befoie me It has a lanceolate apical aristal palette and 
there are some veiy short hairs 01 pubescence on the baBal fifth of the upperslde 
of the aristae Hendel gives the aristae as baie The fifth vential segment of the 
abdomen is furnished with a clump of about 8 downwardly directed black bristles 
on each side at ape\ a chaiactei found In two of the othei closely allied species 
of which 1 have males The hails on the underside of the basal section of the 
stem vein of the wing are Indistinguishable in mi luma and theie aie no setulae on 
the upperslde of the fifth vein along the discal cell but the lattei may hav< been 
lubbed off The extieme ap«x of the fiist postii ioi cell is daik brown 

Oilglnally descilbed fiom Isle of Lakes In the Papuan legion Om mile New 
Biitaln (Dt Heydon) 

k l PROftOl ia m Bll \i is n sp PI v fig 33 
<J $ Vtiy simllai to unit ma as above accepted diffeilng essentully as 
follows Veitex with but the two outer bilstles piesent basal section of stem vein 
of the wing with ehoit fine haus below Both species have a tiansveise series of 
bristles on the hind maigln of the mesonotum the outn one on each side being 
the posteiioi poatalar the otheis the doisocenti tie and pieicutellai aciostichals 
Length B-6 5 mm 

Type male Altape Oct Nov 1936 (1 E Ch(tsman) allotype Vanimo 
(P H Taylor) New Guinea 

EiPROhOpiA hhimswb n sp PI v fig 34 
A smallei and darker species than utliei of the othei two with wing markings 
moie distinctive (PI v fig 34) and only two golden dusted pleural vlttae 

? Face laigely blackened and the thud antennal segment darkened above 
The lattei is shoitei than in the othei two species and the ailsta is much more 
distinctly haned the longest hails on the basal fifth being about half as long as 
the width of the third antennal segment Vertex with four bristles the innei paii 
the shoiter Gena about one tenth as high as the eye Mesonotum much darker 
than In the othei two species the yellowish gi ey dusting less dense and the seven 
daik vlttae Inconspicuous Biistling as In miHatta the halts on disc of mesonotum 
and on most of the pleuia daik those on the pteiopleuia and the margins of the 
mesonotum and scutellum yellow Legs black basal two-thlids of all tibiae fulvous 
yellow all metatarsi except theli extreme apices whitish yellow 

Wings daik biown with many small hyaline spots becoming short transverse 
stieaks in the cells aplcally (PI v fig 34) Ftist third and fifth veins closely 
setuloee above the firth on the entire extent of posterior basal and discal cells 
third more widely setuloee below almost to its apex first posteiior cell slightly 
narrowed at apex Halteres yellow Abdomen shiny black with less dense grey 
dusting than in the other two species the dust most distinct across bases of the 
teigites each terglte with a large poorly defined black mark on each side hairs 
and bristles black Length 5 mm 

Type West New Guinea Mt Nomo south of Mt Bougainville 700 feet 
February 1916 (L E Cheesman) 

This is the only species known to me In this genus In which the fifth vein 
Is setuloee on the extent of the posteiior basal and discal cells 

fitormosapiA BiuirEArA de Metjere PI v fig 36 
Not Own v, Zoo! llvi 1 1906, 93 op clt lx 1918 867 
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Oilginally desciibed from New Guinea and not since lecoided One male 
which 1 refei here agrees with the lather brief desci lition The fions has a 
nanow biown cential vltta the face has a mthei bioad daik biown stieak in the 
lowei half of each fovea that extends ovei the sides of the pielabrum The 
antennae descend to lowei level of the eye and the mstai ue long haned on theli 
basal halves Theie aie but two vntical bilstles Tboiax quite densely whitish 
giey dusted the nubonotum with two unifoimly wide black vtttae that extend 
ovei the sides of the scutUlum pleuia entiicly giey dusted bcutellum with two 
shoit ind two long apical bilstles Abdomen intuely pale grey diiBttd quiti 
densely coveted with modeiately long whitish yellow halts and without scales 
Legs with the exception of the yellowish basal hlives of the tibiae < ntuely black 
Wings os in /nst/a 1 « but the fascit pioximad of thi one ovei the outi i cioss 
vein 1s btoken Into numeious spots mil the apical spot is but nanowly 01 not at 
all connected with the pieapical ftscia the maikmgs aie tlso palet tl in in 
JUBtfan i and imping<nt 

Dutch New Guinea Cyclops Mts Sabion *130 feet Apill 1936 (I i 
linesman) New Guinea Maipik (C M Delanl and J R Rlgbv) one female 
Papua Mt Can Ington (Nnthein Division) <ne spetlniin Ji ly is>7 (( 1 

McNamara) 

Eipbosopic isou nsa (Walkei) PI v fig 36 
Jour Pioc linn lor / > Aon vil 1S64 228 (Plalytton i) 

New Guinea Vanlmo Wewak (F II liyht) 

Ke i aoBc pi\ poifxh (Walk i) PI v fig 37 
Op cit vl 1S«2 12 (Platy»toma) 

Thia species has the face yellow the thoracic doisum olive guy dusted with 
thiee five or seven nairow daik vittae and the abdomen with i pale blown 
fascia near the apex of each teigite usually quiU indistinct The wings aie 
hyaline with a slight yellowish tinge and numeious almost evenly distilbuted 
pale biown spits Ibere Is no noticeable anteiloi pi elongation it the tegulue 
the Bcutellum has six biiBtles the anteri n pair lather high placed Iheit aie nt 
scales ou the dorsum of the abdomen in either sex 

New Guinea Key Is Ternate Gllolo and Molucca A long series from Wewak 
New Guinea (F H layloi) toui specimens Dutch Niw Guinea CvclopB Mts 
babion 910 Net Apill June 1816 (L y Clieesman) 

Ki pbosopza vknthalis (Walker) PI V flg 31 39 
Op clt 111 1869 131 {Iamptog i»/«r) 

I have a female that I refer heie though the chaiacter of the maculatlon of 
the dorsum of the abdomen la not distinguishable owing to its being crushed 
Howevei from the citation of other chaiacters by Hendel I am ceitain that my 
identification of the species as the one he accepted as ventraln Is correct The 
thorax and abdomen are daikei In giound’Coloui with the black lnteriupted vittae 
on the formei much more developed The small black spot at the apex of the 
subcostal vein Is larger and more intense than In potent and there is a short 
blackish streak over the Inner cross vein that Is not present in that apt lies theie 
being only a short transverse line through the vein The preapica! blackish fascia 
on the wing in ventrall» Is also entire the one over the outer cross vein Is almost 
so and both are darker and more definitely fasclform than are the rather bioken 
markings m potent In neither sex Is the hind femur concave below and the 
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mid and hind palis ait more noticeably browned aplcully thin in potent Though 
it may not lie constant 1 may mention that in m> specimen of this species the 
innei paii of veitical luistles is much ainallii ind moie incuivid than in the 
females of poteni before me 

Oiiglnally described fiom Kev Island and subsequently recoided from New 
Guinea by Hendel One ftraal< Dutch New Guinea Cyclops Mts Sibron Camp 2 
2000 feet May 1016 (L h theesraan) 

h i mow 11\ lumoM (Walker) PI v tig 10 
Op ut vili 1865 Hi (PI itystoma)—Puprohopia fuufactcs de Meljeie Vot 
bum \ 7nol li\ i 1 1006 02 op cit ix /ool livi 1 1010 367 bdwaids Tiuns 
/ool hoi Lonti XX pt 11 1915 416 

The black mark on either side ot the lower edge of the face and the con 
splcuous V shaped black maik on the apical third of the wing which has both 
extiemities widened leadily distinguishes this species from its nearest allies 
The tegulai u< not it ill pioduced fotwaid and the anstu ue long hanid on ll pii 
basal twothlids Abdomen with many yellow lanceolate scales on the doisuin 
Descnbed from Now Guinea Two females kavieng and Put Put New 
It eland (F II Ta\loi) and tout fiom Dutch New Guinea Cyclops Mts Sabron 
030 te«t Mav lune 1930 (L b Cheesman) 

Firaosopii it mucus (Walker) PI v fig 41 
Op cit in 1360 111 ( plotystoma ) Osten Sacken Inn Mui fn Stoi \at 
ben xvl 1881 473 — t uproiopia tquamifera de Meljeie Aot Quin lx Zool 
ll' l 3 1013 368 

This species Is veiy similsi to the piecedtng but differs in having the faseiai 
it thi wings as stated in the toiegolng key to the Bpecies Both sexes have 
lanceolate scales on the doisuin of the abdomen 

Oiiglnally descubid fiom Aru Islinds and subsequently fiom New Guinea A 
pan Papua Kokoda 1 200 feit \pill 1933 (L 1 Cheesman) Mt Lamlngton 
(Noithein Division) Am spiel mens (t 1 McNamm) 

I 11 uosi n\ 11 mi ii i \i \ HencliI 

tbhnndl /ool botan Go vnl 1011 143 Ldwards 7 tans /ool fto< I onion 
\\ pt 18 1916 416 

Very like potent Walkei dlffeung as bpecitied In the foiegoing key to species 
Descnbed riom New Guinea lluon Gulf Dutch New Guinea Witaikwa 
Rivei Unknown to me except from the desciiptlon 

BcPKOSOPl' \l RIO'IITA li sp PI v fig 42 
J J Readily distinguished fiom any other species of the genus by the 
dull biownish black thoiax with the three bioad densely vellowdusted mesonotal 
vlttae the cential one continued ovei the Bcutillum and the others sublateial and 
continued down ovei the poBtalai declivities and the single similarly dusted vitta 
on the pleura fiom below the anterioi spiracle to the pisterloi margin of the 
pteiopleuia Wing daik brown with hyaline spots In the cells becoming sparser 
aud smaller apically (PI v, fig 42) 

Head biownlsh yellow with a yellowish "lutedusted line lound the entue 
eyemaiglns centie of„fions ieddish biown tace with a biown line fiom lower 
pait of each antennal* fovea to eplstome occiput hugely grey thlid antennal 
segment biown above palpi brown at tips Antennae extending about twothlids 
ot the distance to eplstome, ailstae shott haired on basal fifth 01 less without an 
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apical palette In either Hex. Outer pair of vertical bilBtles strong, Inner pair ahort 
and fl&e. Height of head buiely greatei than its greatest width In front, Irons 
slightly narrowed and a little depressed above, about 1*5 as long as wide, gena 
about one-eighth as high as eye. 

Thorax of male with the following bristles 1 humeral, 2 notopleurals, 1 supra- 
alar, 2 postalai, and 1 pair of dorsocentials, the preecutellar acrostlchals lacking; 
scutellum with 4 bi(sties, (he outei puli well in fiont of the apleals and rathei 
highly placed In the female the humeral is minute and the notopleurals are 
hardly larger, the posteiior one being directed forward and upward Tegulae of 
male normal, those of the female rather noticeably produced foi ward. Hairs black, 
yellow on central yellow vitta and on the pteropleura. Legs black, femora grey- 
dusted, foie coxae and busal two-thirds or more of all tibiae brownish-yellow, all 
metataisi whitish-yellow except their apical fifth. Foie femur with a series of 
posterodoisal bilstles and a few finer bristles on the apical half of the postero- 
rentral surface 

Wings as in Plate v, figure 42 No costal bustle at the bieak based of the 
humoial cross-vein, nor hairs on the underside of the stem vein on its basal 
section, fourth vein slightly foiwaidly bent at ape\, innei cross-vein oblique 
Halteies yellow. Squamae biownish-yellow, edge of the upper one with narrow 
black line. Abdomen blacklsh-bruwn, dull, with a broad, complete dorsocentral 
vitta of yellow dust, the hairs on latter yellow, on sides black. Length, 7 mm. 

Type male, und allotype, Papua. Mafulu, 4,1)00 feet, December 1933 (L. E 
Chessman). 

Eupkohopia inkoc.ua, n sp PI. v, fig. 43 

J, This species belongs to that group In which the austae aie pubescent on 
their basal fifth or less, the scutellum has four bristles, and theie are no lanceolate 
scales on the dorsum of the abdomen In either sex The entirely black tarsi arc 
distinctive. 

Head biownish-yellow, the usual grey-dusted line against the eye-maiglns, face 
sometimes brownish centially. Antennae ferruginous, with the third segment 
brown above; the palpi darkened at apices. Frons nan owed above, about 1-25 
times as long as its gieatest width, the latter exceeding one-third of the head 
width. Vertex with 4 stiong bristles. Arista of the male with a small broad 
apical palette. Gena about one-fourth the eye-height. 

Thorax brownish-black, pleura palei, meaonotum with greyiBb-brown dust and 
7 Inconspicuous dark vittae, the central one entire and most evident, the next pair 
broken between suture and hind margin, the outer pair obsolete before suture; 
mesopleura with a brown central mark. Hairs black. Bristles as follows. 1 
humeral, 2 notopleurals, 1 supra-alar, 2 postalars (tbe outer one sometimes dupli¬ 
cated in tbe female), 1 pair of dorsocentrals, and 1 pair of prescutellar acrostlchals. 
Scutellum with 4 bristles as in the preceding species. Supraaquamal ridge haired 
In centre. Legs black, mid and hind femora usually reddish-brown In part, at 
least the mid and hind tibiae reddish-brown except aplcally. Fore tibia of male 
with a yellow subnude stripe on the anteroventral surface except at base and 
apex, the poateroventr&l surface with dense short slightly lanceolate black brlstlea 
on apical sixth. Posteroventral bristles on fore femora of female stronger than 
In the male. Tarsi black. 

Wings greyish-hyaline, with numerous brownish-blade spots (PI. v, fig, 43). 
Stem vein with some fine hairs below on basal section, costa with a fine bristle 
below at basal break; fourth vein bent forward at apex; inner croas-veln oblique; 
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outer cross-vein enclosed in a dark spot Halteies yellow Squamae blown, edge 
of upper one fuscous Abdomen black, densely olive grey dusted, usually with a 
faint narrow dark apex to tergltes 3 and 4 and a brownish central fascia on fifth 
terglte The hairs dense, short, and black, longer and yellow on centre and sides 
of the basal composite terglte Length 11-11 mm 

Type, male, allotype, and 7 paratypes, Dutch New Guinea Cyclops Mts, 
Sabron, 930 feet May 1930 (L E Cheesman) 

It is possible that this is Tetrathartma butgtrtiona Endeileln, descubed fiom 
the same colony, but there are so many Important characters lacking In the brief 
description of the species, and such probabilities that there are many closely i elated 
forms in New Guinea that I have felt compelled to describe this species as new and 
leave the Question of the identity of Enderleln’s species to the future His genus 
In any event is not tenable in my opinion 

Another species that should be considered in connection with this one is 
pemcttlala Hendel The very brief description given by Hendel states that the 
scutellum and pleura are distinctly reddish, and the legs die leddish yellow, with 
the femora at apices below on both sides brownish stiiped, and the taisl black, 
only the base of the mid metatarsus brownish The fifth terglte of the male is 
only a little longer than the fourth or thlld His comparison is with paten* 
Walker which his new species lesembles veiy strongly In the type male of 
tnnoiua the fifth terglte Is about as long as the third and fourth together The 
dense shoit bristles on the postei oventral surface at tip of the fore tibia of the 
male or the latter could hardly be teimed as Buiste” as in prniclllata 

Ei tuyflai vbtoma Hendel 
Abhandl Zool botan Oi >, vill, 1914, 398 


Ei iiitpi atybtoma RioiMJM (Walkei) 

Jour Proc Linn hot Lond , 1, 1857, 32 ( Platytloma ) — PJatyatoma Stella turn 
Walker, op clt, 1, 1857, 32— Platystoma pumtiplenum Walkei, op clt, v, 1881, 
268 — Platystoma parvulum Schiner, Rent Novara, Zool, 11, 1, Dipt, 1868, 286 

I have seen no specimens of this species from New Guinea, having only one 
from Celebes, the type locality and another from Singapore, the last sent me by 
C F Baker 

It may yet be found In New Luinea 


EXPLANATION OF PLATES IV-V 
Plate iv 


1 — Uatporlall* complrna (Walker) if 

to-type x12 

2 —DattiorlaH* complex* (Walker) 9 

co type x 12 

2 —Daaynrtaha complena var separata 
n var type x 12 

4 —Antineura iAdan Unaura) kertaan do 
Metjere x 6 

5 —Paeudooteitamia aatlgera n »P type 
x 12 

6 —Suxeatomnea bipunototo Hendel X 12 
7 —VleUamotdes lati/aacia (Walker) 
type x 7 

8 —Olaitamia amtrolabei Bolad x 8 
8 —VleUamla cyclop■ n sp type x 3 
10 —Olaitamia chaetmanae n »P type x 3 


11— Olaitamia < xcapta n xp type x7 

12— rinlamia d< landt n up type x6 

13— Plagioatenaptei 1*0 ( Plagtoatanoptar- 

mo) aatua Wled xS app 

14 —Plagioatanopterina ( Plaaiostenopter- 

tno) enderletni Hendel x 6 
1 r — Plagloatt-noptenna (Stanopteroaoma) 
mbit alia n up type x 13 
K —Slosaogaatei evitla n sp type x< 

17 — Psaudepirauata apicaUa. n sp type 

x 12 

18 —Rivellio ruflbaaia n up allotype x 0 

15 —Rivellio dimidiata de Meljere x It 

20 — Aayniona tetyroidaa (Walker) xl 

21 —Breo eontrario Walker x 0 
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SI —Brea tnagnlfl.oa Hendel x 6 
13 —Bcholatftt oinctut (Guerin) x8 

14 — Bcholaetet attopeneU n n| i aretype 

x « 

15 —BohoUuttt taylori n ap paratype x 8 
It —loklowma •igrifactct n ap type 

xl 

17 — Aohlot braehyoyhthalm ui Walker x 8 

18 —AeMat auttraUt n an tvt e 

18 —Lamprogatter quadrtli tea Walker 

x 6 

10 —Lamprogatter decolor n ap | aratyp* 

x< 

81 —Lamprogaeter fulvipet n ip type 
x« 

81 —Buprotopia mtnuto n ap type x 11 


IS — B iprotopia dwbitolta n ap allotype 

X 8 

34 — Buprotopia tetlnervlt n ap type x 11 
3d — B ii roeopla M Uneata de Metjere x 8 
38 — Buprotopia protenta (Walker) x 8 

37 —Hi p otopia potent (Walker) x 8 

38 —H ijiotopio ventraUt (Walker) type 

x 3 

38 —Buprotopia ventralii (Walker) A 
email apeclmen Identified by J R 
tlalloch x S 

40 B pr otopia imping cm (Walker) x8 
41— F protopia fusifaciet (Walker) x6 
4! Buprotopia oureovitta n ap type 

xll 

41 —Buprotopia tnnooua n ap type x3 
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THE DIPTERA OF THE TERRITORY OF NEW GUINEA VIII 

DOLICHOPODIDAF 

Pai l’abbe 0 Parfrt, Ambleteuae 
(Communicate by Frank H Taylor F R E 8 , FZS) 

(Thirty one Text figures ) 

[Head 20th April 1939 ] 

I CiiiPBunmiKAt 

Sympycnub Loew 

Ntut Beitr, v, 1867, 42 Smith* Siuc Coll 171 (Mon Dipt North Amer), 
Gen xxxll, 1864. 186 

S puimip» 8, n bp Fig 1-8 

<J Front bleu d’aciei bnllant Face & epals aatin6 blanc, molns large que 
1 article 3 des antennes Oils postoculalres lnfOrleurs piles Antennee nolrea, 
1 article 3 trlangulalre arrondl, pas plus long que large, sole glabre, lnsOrOe au 
milieu du bord dorsal Mesonotum veit brlllant, varie de culvreux, 2 series mal 
dlstlnctes de soleB acrostlcalea rfiduites, 6 d c, 2 scutellalres, 1 prothoraclque nolr 
Abdomen vert sombre metalllque, segment 2 jaune rouge transluclde sur la moltlA 
baailalre Hypopyge noli & appendices peu aalllants Hanches jaunea, II nolres, 
toutea & vestlture noire Pattes jaune rouge, tarses noirs, II 4 partlr du milieu du 
protarse Patte I tibia, face doisale, un chbte postOrleui long, tarse (fig 1) 1 fols 

1 auflfll long que le tibia, lea articles I et 2 flllformes, le protaise un peu plus long 
que le reate, 2 un peu plus long que lea 8 sulvanta rOunls, ceux-cl aplatis dorso- 
ventralement, et un peu Alargta, aux bords antgrleur et postftrleur avec une 
plumoeitO nolle Patte II remui, un prOapIcal Tibia, face doisale, 8 antflrleurs, 3 
postfirleurs, face ventrale, 2 antfirleuis Tarse simple, un peu plus long que le 
tibia, protarse un peu plus court que le reste Patte III femur, un prteplcal, 
taiae plus court que le tibia, lea articles 1 et 2 courts, 8 le plus long, un peu plus 
long que les 2 aulvants rfiunls, protarse (fig 2), face ventrale, avec 2-8 longs ells, 

2 avec un appendlce vermlfoime 4 1'apex Ailes (fig 8) telntOes de brun, nervures 
nolres, 3 et 4 & peine convergentes 4 l’apex, transverse postOrleure 16g4rement plus 
longue que la section aplcale de la 6e Balanclera Jaunes Culllerona jaunea 4 ells 
noirs Long 6 mm 

Femelle inconnue 

N Guinea Edie Creek (F H Taylor) 

II Chrybosomatinaf 
CHB rsoeoMA Guerin 

Voy CoguiUe Atlas* vll, 1881, 26 

1 C absuptum Walker, Jour Proc Linn Boc London, lv, 1860, 115 (Pstloput); 
muticus Thomson, Eugenios Reso, Zool, 1, Dlptera, 1868, 609 
New Britain Rabaul (F H Taylor) 
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2 C ATBOPUBPIBEUM n BP Fig 4 

9 Front vert bleu brlllant une *ole orbitalre Face k eating blanc k cOtAs 
parallAles Atroite large com me un tiers de t ravers d oeil Favorls blancs avec S 
chAtes nolrs prAs de la bouche Antennes noires 1 article S rouge brique noli au 
bord dorsal sole ventrale de 1 article 2 presque aussi longue que 1 article 3 celul-cl 
1 fois ) aussi long que large sole aplcale longue comroe tote thorax et Acusson 



Flea 1 1 —1 3 Sympycn UM plumlpei d 1 tarse l 2 tarae 11 3 alia —4 C hrysosoma 
atropurpursum 9 alia—S 1 O barb*items d E hypoi yge 8 tarae 1 T atle 

rAunis Meeonotum vert brlllant 3 acrostlcalea longues 6 d c 2 scutellalres 
Abdomen trfts brlllant it part le bord postArieur du segment 2 nolr violate une 
seule sArle transverse de soles Hanchee noires k glvrA blanc I k pilosltA blanche 
au bord extern* avec un pelgne de 6 Aplnes noires III avec un chAte ext erne nolr 
robuste Trochanters nolrs Femurs nolrs I et II Atroitement jaunes k lapex 
Tibia I Jaune II and III nolrs Tarses nolrs Patte I tibia face doraale 1 chfete 
antArieur prAs de la racine tarse un peu plus long que le tibia protarse presque 
aussi long que le reste Patte II tibia face doraale 2 antArieur* 2 postdrleurs 
2 chAtes ventraux tarse 1 fois i aussi long que le tibia protarse Agal au reste 
Patte III tarae un peu plus court que le tibia protarse Agal aux articles 2 et 2 
rAunls Ailes (flg 4) sans tache transverse aplcale naissant k angle droit trans 
verse postArleure drolte Balanders Jaunes Culllerons k die piles Long 6 mm 

Mile lnconnu 

N Guinea Wewak (F H Taylor) N BrlUin (Dr Hosking) 

2 C baxbesokms n sp Figs 2*7 

tj Front vert mAtalllque brlllant avec au coin postArleur une plage de soles 
folles noires sAtendant JusquA lavant Face vlolacAe brlllant* sans poudrA 
renflAe de largeur moyenne Agale au 1 d un travers d oeil Palp** nolrs * pilosltA 
dense Jaune blanc Favorls longs Jaune blanc Antennas noires, 1 article 2 k 


■T O FMBIT 1ST 

chfttes dortaux et ventraux 1 fols | auaal longs que 1‘artlcle 8, celul ci lflgferement 
plus long que large, ovale, tronqufe k l’apex, sole aplcale mala lnsdrde au coin 
doisal, simple, pas plus longue que tfete et mfeeonotum rgunis Mesonotum veit 
brlllant. 8 acrosticales longues, 2 d c & l’arrtfere, 2 scutellalres Abdomen veit 
doid brlllant les segments 3, 4 et 6 avec, k la base, une fetrolte bande nolr mat, une 
seule sdrle transversale de chfetes Hypopyge (flg 5) et ses appendices noire, les 
externes fourchus, k branche ventrale bilobde k l’apex Hanches nolres, k vestiture 
blanche Trochanters et femurs noire, tlblas Jaunes, tarees I et II Jaunea, noire It 
paitir de l’apex du protarse, III entitlement noir, le protarse cependant un peu 
iougeAtre Tous les femurs, face ventrale, k pllosltd blanche, longue comme le 
tiavers Patte I tibia, face doisale, 2 chfetes minuscules, tarse (fig 8) un peu 
PIub long que le tibia, protarse plus long que le reste, un peu felargl, k la face 
ventt ale aplatl et pelucheux, les auties ai tides aplatls latfiialement, 2 Spalsst, 
fechancrfe venti element peu avant l’apex Tarse II 4 peine plus long que le tibia, 
protarse plus long que le reste Patte III tibia gifele, tarse senslblement 6gal au 
Ubia, piotaree senslblement 6gal au teste Alles (flg 7) sans tache, transverse 
aplcale formant arcature rfegullfere, transveise postferleuie piatlquement drolte 
Balanciers brun noir Culllerons blancs k large borduie noire et ells blancs 
Long 5 mm 

Femelle inconnue 

N Guinea Altape (F H Taylor) 

4 C compefssipfs, n sp Fig 8, 9 

d Fiont vert mfetallique, brlllant, une touffe dense de longues soles rolles 
nones au coin postdtleur Face k satlnfe blanc, k cdtds conveigents vers l'apex, 
de laigeur moyenne fegale aux I d’un travers d’oell Favoris blancs Antennes 
entitlement noires, les soles de l’artlcle 2 plus courtes que l’artlde 3, celui-cl 
triangulalre, un peu plus long que laige, sole simple, longue comme t6te, thorax 
et Ocusson rdunls Mesonotum veit sombre brlllant 3 acrosticales longues. G dc 
dont les deux postdrleures seules dtvelopptes, 2 scutellalres Abdomen vert sombre, 
billlant, les segments noir mat, dans leur moitlfe basilaire, pllosltd noire asses 
longue, une seule Bferle transversale dc chfetes Hypopyge (flg 8) et ses appendices 
noire, les externes fouichus Hanches nolres, I k plloslte blanche longue, 2 soles 
aplcales nolres. III k plloslte blanche, une soie externe noire, tobuste Trochanters 
Jaune brun Femuis noire, tibia I jaune touge, II jaune biun, III noir, tarees 
noire Patte I femur, face ventrale, deux series dlvergentes de soles blanches, 
de longueur decroissante vers l’apex, les basllalres au plus aussl longues que le 
travers Tibia inerme Tarse un peu plus long que le tibia, protarse 6gal au reste, 
face ventrale, avec une sene de chetules courts, les 4 articles suivants aplatls 
latdralement et eiargls, les articles 2, 3 et 4 d’flgale longueur Patte II femur, 
face ventrale, ligne medians, sur les | basilalres, une s6rte dense de soles fines, 
blanches, rlgidee, aussl longues que le travers, ligne sntSrleure et postSrleure, sur 
la mottle aplcale, une sdrie de soles rlgldes, nolres, au molns aussl longues que le 
travers, les postfirieures molns ddveloppdes Tibia, face dorssle, 2 chetules 
snterieura, 1 postfirieur Tarse un peu plus long que le tibia, protarse plus long 
que le reste Patte III femur, face ventrale, une sdrie de soles blanches peu 
remarquables Tarse plus court que le tibia, protarse un peu plus court qua le 
reste. Alles (flg 9) (1st deux exemplalres sont immature*) brunlet au bord 
antdrienr, les transverse* aplcale et postdrleuie nlmbdes de brun Costa non clllSe, 
transverse aplcale nalssant k angle lfegferement obtus, transverse postdrleure 
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lAg&rement sigmstlforme Ba landers noire Cuillerone nolle k clle noire Long 

6 mm 

Femelle lnconnue 

N Guinea Vammo (F H Taylor) 

5 C rAsciATUM Gudrin Vov LoqutUe Zool II (2) 1 1838 398 ( Agonosoma ) 

New Guinea Wewak Altape (F H Taylor) 

fl C r IBBILAH ELL ATC H n BP Fig 10 11 

£ Front violacA brlllant une eole orbiUlre minuscule arqude Face veite k 
■atlnO blanc de Iargeur moyenne 6gale aux | dun tiavers doell Favorle blunce 
Antennee nolree article 3 k eole ventrale un peu plus longue que laittcle 3 
celul cl 1 foie 1 aueei long que large Bole aplcale simple longue comme thorax 
et Acusson rfiunle Mesonotum aeee* brlllant noir pouipre flanquant extfirleure 
ment lee soles d c une bande longltudlnale vert bleu 4 acroeticalee longues 2 d c 
k 1 arriAie 2 scutellalree Abdomen plutflt terne vert lee segments noir mat eur 
la moltlA basllalre une eeule sAite transverse de chAtes pllosltA courte diessAe 
Hypopyge (flg 10) et appendices nolrs lea externes fourchus la branche ventrale 
plus longue que lautie Pattes entlArement nolree Hanche t k pllosltA blanche 
troie soles apicales nolree III avec plusleurs soles externes dont une noire Patte 

1 femur face ventrale aui le tiers basllalre 4 S soles nolrea rlgldes longues 2 
tots comme le travers dlsposAes en deux series IrrAguIlAres au deli deux sAuea 
dlvergentes de soles blanches plus longues que le travers Tibia 3 chAtes 
poetArleura remarquables 2 chAtes dorsaux quelques chAtules ventraux Tarse 1 
fols | aussl long que le tibia protarse presque aussl long que le tibia un peu plus 
long que le rente Patte II femur face ventrale k villositA blanche un peu plus 
longue que le travers Tibia face dorsale une dilation fine drolte aussl longue 
que le travers se continuant sur tout le tarse un chAte antArieur prts de la taclne 

2 chAtes postArieurs 2 chAtes ventraux Tarse 1 fols i aussl long que le tibia 
protaise plus long que le teste face ventrale avec une sArie de chAtules Opals 
eapacAs Patte III femur race ventrale une piloaitA blanche plus longue que le 
travers Tibia k nombreux chAtes dorsaux Tarse Agal au tibia protarse plus 
long que le reate Alles (flg 11) presque entitlement nolrea une tache fenfltre 
dans la premiere cellule postArleuie une Atrolte bande blanche au bord postArleui 
Costa non ctllAe Transverse aplcale naissant 5 angle obtus transverse postArleure 
fortement 8 forme Balanclers noire Cuillerons & ells nolrs Long 7 mm 

Femelle semblable au mile 
N Guinea Edie Creek (F H Taylor) 

7 C xutiu n sp Flg 12 

? Front vert mAtalllque brlllant Face A satinA blanc plane k cAtAs 
parallAles large comme tes | dun travers doeil Palpes et trompe Jaunes 
bavorls blanc* Antennes nolrea chAte dorsal de 1 article 2 long comme 1 article 3 
celul cl 1 fols i aussl long que large sole longue comme thorax et Acusson rAunis 
Mesonotum vert mAtalllque brlllant 8 acroeticalee grandee 2 do a larrtAre 2 
■cutellaires Abdomen vert mAtalllque brlllant sans bande* nolree une seule 
sArie transverse de chAtes pllosltA courte et rare Hanche I jaune k piloaitA 
la une 2 roles nolrea k 1 apex II et III nolres III avec un vrai chAte exteroe noir 
Trochanter I jaune II et III nolrs Pattes jaunes femur III noir k lapex lea 
tibias confinement nolrs a 1 apex III plus largement tarse* I et II nolrs k parttr 
de lapex du protarse III entlArement Patte I femur face ventrale sur le quart 
basllalre 2 soles chAtiformee nolres 1 fols 1 aussl longues que le travers Tibia 
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face dormale 1 antdrleur 1 posWrleurs face ventrale 1 antSrleur 1 postdrleur 
Tarse 1 fola | auui long que le tibia protarae aensiblement 6gal au reate Patte II 
tibia face doraale 2 postArleurs 1 antfirteur plus ddveloppd Tarae nn peu plua 
long que le tibia piotarse plus long que le reate Patte III tarae aensiblement 



6gal au tibia piotaiae 6gal au reate Alle (flg 12) sans tache transverse aplcale 
nalaaant A angle droit et formant une arcature rdgullftre transverse postdrleare 
ldgbrement S forme Balanclers nolrs Culllerons k ells l lanes Long 6 mm 
MUe inconnu 

N Guinea Edie Creek (F H Taylor) 

8 C ncraUBUK Becker Capita tool 1 all 4 1922 178 flg 188 

New Guinea Wewak (F H Taylor) 

9 C htsttlaitox n sp 

? Front vert mAtklllque brlllant une sole orbltalre Face k satlnA blanc 
argent k cAtds parallMes large oomme lea | dun travers doeil Favorls piles 
Antennes nolree sole dorsale de I article 2 aussl longue que 1 article 8 celul-ci 
trlangulalre on peu plus long que large sole aplcale longue comma le thorax 


1M DOTTSA or THE TEXlITOtT or NEW QUINTA Tin 

Meaonotum vert brillant 3 acrostlcales grandee 6 d c 2 scutellaires Abdomen wt 
mdtalllque une bande noir mat 4 choral our lea Incisions une seule adrie trana- 
▼eraale de cbdtea Hanche I Jaune 4 soles terminates nolree II et III nolres 
Trochanter I Jaone II et III noirs Pat tee Jaunes tarsea I et II nolra 4 partlr da 
lapex do protarae III entlferement Patte I femur face ventrale une adrie de B 
aolea James de longueur ddcrolssante vers 1 apex lea basilalres plus longues que 
la deml longueur du femur Tibia face dorsale moltld basllaire 3 longues soles 
nolres dgales Tarse presque 1 fola | aussl long que le tibia protarae au molns 
ausai long que le reate muni de 2 chfites dorsaux antdrleurs Patte II tibia face 
dorsale 2 chfetes postdrieuis minuscules S antdrieurs longs et lobustea face 
ventrale 3 ch&tes dont le pioxlmal long et robuste Tarse plus long que le tibia 
protarae 1 fola 1 aussl long que le rente avec 4 la face dorsale un chfete court au 
tiers apical et face ventrale des chdtules remarquables Patte III tibia race 
dorsale 2 chdtes antdrleurs asses longs Tarse figal au tibia protarae dgal au 
reste muni aprts le milieu d un chdtule dorsal reraarquable les autrea articles 
comprimds et ldgdrement dilates Alle sans tache transverse postdrleure 
ldgdrement fa forme Balanclera Jaunes Cutllerons 4 ells jaunes Long i mm 

MAle Inconnu 

Duke of York Island off New Britain (Dr Honking) 

10 C IATTMACUT ATUM n Sp Fig 18 

$ Front vert mdtallique brlllanl une sole oibltaiu lobuste Face 4 cOtds 
parallfilea verte 4 sating blanc Uige au plus comme le deml tiavers de loell 
Trompe noire Favoris blanes Antennes nolie* sole dorsale de 1 article 2 plus 
couite que 1 article 3 celut cl trlangulalre un peu plus long que large sole un peu 
plus longue que le mesonotum Celul-cl vert brlllant 3 acrostlcales longues 5 d c 
les deux dernldres plus ddveloppdes 2 scutellaires Abdomen vert mdtalllque les 
segments nolr mat sur la moltid basllaire une seule sdrie tranavei sale de chktes peu 
ddveloppds Hanches nolres I & pllosltd blanche et S soles apicales nolres III 
avec un chdte externe noir robuste Trochanters et femurs noirs tibia I Jaune 
rouge II et III nolra tarses noils Patte I femur face ventrale 4 courte pllosltd 
blanche tibia face dorsale un chfitule minuscule pi 6s de la raclne Tarse un peu 
plus long que le tibia protarae Jneime 6gal au reste Patte II tibia face dorsale 

2 chfetea antgrleurs blen ddveloppds 2 postdrleurs protarae plus long que le reste 
Patte III protarse ausai long que Ie reste Ailes (flg 13) piesque entlbrement 
nolres les nervures longltudlnales 2 et 3 slnueuses 4 1 extrdmltd transverse apicale 
naiasant 4 angle diolt tiansverse postgrieure falblement S forme Balanclera 
noirs Culllerons nolra 4 ells noirs Long < 6 mm 

M41e Inconnu 

N Guinea Vanimo (F H Taylor) 

Remarque —Cette espOce ne peut se comparer qu4 nigrUtmbatum Mmj (N 
Guinea) margtnale Walk anthraitnvm Beck (N Guinea et Kaisei WUhelmsland) 
et latefuscatum Par (I Samoa) 

Bile se distingue (1) de nigrihmbatuvt Meij dont la femelle seule est connue 
1 par la pllosltd blanche des hanches I et de la face ventrale du femur I 2 par 
le tibia I prgsentant un seul chgtule et non 3 8 par le contour de la tache alalre 

(II) de marginaie Walk 1 par la couleur des ells des culllerons franchement 
nolra et non brun clalr 2 par la forme trlangulalre de I article 3 des antennes 

3 par la couleur des tlbias 4 par I absence de chltes aplcaux 4 la hanche I 

(III) de late/iucoftm Par 1 par la couleur des tlbias dont seul lantdrleur est 
Jaune 2 par la transverse postdrleure ggale au manche de la furca 8 par la 
tache de I alle s dtendant jusqu 4 1 apex 
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11 C luckier a Walker, Jour Pro t Ltnn Soc London, ill, 1859, 91 (Pnloput) 

New Guinea Salamaua (F H Taylor) 

IS C HIQBOI1AITEEATUM, U »P Fig 14, 15 

(J Front vert mAtalllque brillant, une sole orbltaiie folle Face de largeur 
moyenne Agale aux I d'un travers d'oeil, Apistome renfld, vert dot 8 brillant, clypeua 
A aatind gris JannAtre Favoiis jaunes Antennes noires, article 2 k chAte dorsal 
Agal k l’article S, celui cl conique, 1 fois 4 aussi long que large sole apicale, simple, 
longue comme tAte, thorax et Acusson r Aunts Mesonotum vert teine, 1 acroatlcales 
grandee, prAcAdAes de 8-4 minuscules 2 d c postArleures, 2 scutellalieB Abdomen 
veit dorg, une bande noir mat sur les Incisions, pilosltA courte, une seule sArle 
transverse de chAtes Hypopyge (flg 14) noir, appendices noirs, les externes 
fourcbus k pilosltA daire Hancbes noires k vestlture Claire, I face antArieure 
avec une sArle exteme de soles plus robustes k l’apex Tiochanteis et femurs 
noirs, tlbias jaune rouge, III progressivement biunls vers l’apex, tarse biun noir, 
les protarses I et II plus ou moins rougeAtres k la racine Patte I fomw. face 
ventrale, une agile de soles Jaunes, de longueur dAcroissante vers l'*pex le* deux 
basllaires plus longues, longues comme les | de la longueur du femur Tibia face 
dorsale, 8 longues soles chAtlformes, face ventiale, 1 sole chAtiforme vers le milieu 
Tarse 1 fols | aussi long que le tibia, protarse Agal au tibia sur le tleis basilalie 
lAgArement Alargi, aplatl ventralement et pelucheux Patte II femur, face 
ventrale, une sArle de soles lines, rigldes, pales, longues 1 folB 1 comme le tiaveis 
Tibia, face dorsale, ligne antArieure, 3 soles chAtlformes face ventiale, 1 sole 
chAtiforme longue, au quart basllaire, une courte vers le milieu Tarse 1 fols | 
aussi long que le tibia, protarse un pen plus long que le rente Patte III femur, 
face ventrale, une dilation daire comme au femur II, mala un peu plus courte 
Tibia, un chAte dorsal long au quart basllaire Tarse un peu plus couit que le 
tibia, protarse Agal au rente Ailes (flg 15) brunes plus intensAment au bord 
antArieur, sans taches nettes et blen dAlimitAes transverse apicale plutOt anguleuse, 
transverse poatArleure modgrgment S forme Balanciers noirs Cullleions noirs k 
ctls pAles Long S mm 

Femelle semblable au mile, l’article 8 des antennes plus dgveloppg, presque 2 
fois aussi long que large 

N Guinea Wewak (F H Taylor) 

18 0 PABuasutUM Bigot, Ann Hoc Snt France, S8r 6, x, 1890, 283 

( Spathioptiloput ). 

New Guinea Vanlmo, Aftape, New Britain Rabaul (F H Taylor) 

14 C pkxoides, n sp Flg 15-18 

<J Front vert mAtalllque, une sole orbltaiie noire, arquAe, minuscule Face 
verte au fond, k sating gris blanc, k cAtAs convergent)- vers l’apex, de largeur 
moyenne Agale aux 1 d’un travers d’oeil Trompe Jaune Favor Is blancs Antennes 
noires, article 2 A sole ventrale 1 fols i aussi longue que I’artlde 2, celul-cl pas 
plus long que large, trlangulalre, sole presque aussi longue que le corpe entler, 
terming© par une palette (flg 15) fuslforme, 8 foU aussi longue que huge, noire 
sur sea | basllaires, blanche au delA Mesonotum vert bleu brillant, 2 acroatlcales 
grandee, 2 de k 1’arrlAre, 2 scutellalres Abdomen brillant, culvreux dorA, la 
moltlA basllaire des segments noir mat, le segment I bordA de blanc k la marge 
postArieure, une seule sArie transverse de chAtes Hypopyge (flg 17) et see 
appendices noirs, les externes fourchus Hunches I Jaunes presque glabres, let 
soles apicales Jaunes, II et III noires, A vestlture pale Trochanter I Jaune, II et 
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III brun nolr. Pattea jaunea, femur III noli aur le huitlfime apical, taraea I et II 
nolrcla k partir de l’apez du protarae, III enti&rement nolr Patte I femur, face 
ventrale, tout au long, avec une double dilation rlgide noire, le chfite baallaire de 
chaque adrie remarquablement long, au roolna double du travera, le chdte aulvant 
au plua auaai long quo le travera du femur, lea autrea de longueur progresslve- 
ment ddcroiaeante rera I’apez. Tibia: un chdte dorsal trfta rddutt prta de la racine 
Tarae preaque 1 fola i auaai long que le tibia, piotarse dgal aux 2 articles aulvanta 




by o pAHirr IQS 

Jaune orange, l’article 2 avec une sole dorsale un peu plus longue que 3, celul-cl 
paa plus long que large, sole aplcale, noire, simple, longue comme tftte et thorax 
rdunts Mesonotum bleu mdtalllque ternl par un poudrd jaune, 3 acrosticales 
longues, 2 dc k l'arrldie, 2 scutellaires Mdtadpimdre jaune Abdomen partle 
vert, paitie Jaune, segment 1 entldrement mdtalllque, 2, 8 et 4 largement tachds de 
jaune sui les flancs, 5 piesque entldrement mdtalllque, le rente entldrement 
Hypopyge (fig 19) veit, & appendices Jaunes, les comes de la capsule trds longues, 
Jaunes Hanches Jaunes, II et III tachdes de nolr k la face externe, toutes k 
vestlture pale Trochanters et pattes Jaunes, tarse 1 progresslvement noircl, II et 
III avec les 4 dernlers articles nolrs Femuis pratlquement glabres it la face 
ventrale Patte I tibia aplatl dorso-ventralement, face postdrleure peu avant 
1 apex, une sole fine, remarquable Tarse extrdmement grdle, 2 fois i aussl long 
que le tibia, protarae presque 2 fois aussl long que le reste, 1 article 5 ddprimd, un 
peu dlargt Patte II tarse piesque 2 fois aussl long que le tibia, protarae 1 fois 
i aussl long que le teste Patte Ill tarse plus court que le tibia, protarae un peu 
plus long que le reste Alles (flg 20) k neivures nolres, costa non ctllde Trans 
verse aplcale nalssant k angle un peu algu, transverse postdrleure droite, k 
l’extrdmltd de l’alle une tache brune, presque carrde, allant de la costa k la 4e 
longltudlnale et respectant l’apex de l’dlle Balanclers Jaunes Cuillerons jaunes 
k ells pales Long S mm 

? Semblable au mile En particuliei poui le tarse I Cependant la sole 
orbltalre est lobuste, le protarae III est senslblement dgal au reste du tarse, la 
tache alalre est k peine lndiqude 

N Guinea Edie Creek (F H Taylor) 

16 C tbichbomatum, n sp Fig 21, 22 

<J Front vert mdtalllque brillant au coin postdrleur un large bulsson de soles 
folles Jaunes Face vert mdtalllque au fond, k satlnd grls jaune, de largeur 
moyenne dgale presque aux 1 d’un travera d’oeil Favoris claim Antennea jaune 
orange, l’article 3 brun au boid dorsal, l’article 2 k soles trds courtes, 3 conlque, k 
peine aussi long que large, sole aplcale noire, simple, longue comme tdte, thorax 
et dcusson rdunls Mesonotum vert mdtallique asses brillant, une fascle mddlane 
entldre, blen ddlimltde, nolr purpurescent, sur les flancs une fascle de mdme 
couleur, fragmentde, 4 acrosticales grandes, 6 d c dont les 2 deraidres seules blen 
ddveloppdes, 2 scutellaires Flancs sombres, k satind gris blanc Abdomen 
culvreux doid, avec une large bande noire sur les incisions, une seule sdrie trans¬ 
verse de chdtes Hypopyge (flg 21) nolr k appendices nolrs, les extemes fourchus 
Hanches I Jaunes, k pllosltd Jaune, et 3 chdtes aplcaux nolrs, II et III nolies, h 
pliosltd pAle, III avec un chdte exterae nolr Trochanters et pattes Jaunes, tibia 
III brun nolr, k part le sixldme basllalre, taraes I et II bmn nolr & partir de 
l’apex du protarae. III entldrement nolr Toua les femurs, face ventrale, tout au 
long, avec une pllosltd pile, fine, drigde, longue comme le travera Patte I tibia, 
thee dorsale, 2 chdtes antdrleurs, 3 postdrleure, 8 ventraux Tarse 1 fois i aussl 
long que le tibia, protarae un peu plus long que le reste Patte I tibia, face dorsale, 
3 antdrleurs, 8 postdrleure, 2 ventraux, tarse senslblement aussl long que le tibia, 
protarae presque 2 fois aussl long que le reste Tarse III un peu plus court que le 
tibia, protarae senslblement dgal au reste Alles (flg 21) blancbes au fond, une 
grande tache brun •nolr dans la moitld aplcale, une autre beaucoup plus petite au 
niveau de l’embouchure de la le longltudlnale Bord antdrienr de l’alle moitld 
basllalre, Jaune roullle Transverse aplcale formant arcature rdgulldre, transverse 
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postirleure fortement 8 foime Balandera Jaunes clair Cuillerona Jaunee nolra & 
I'apex, k oils blanca Long 8 mm 

Femelle semblable au mile, cependant ton* lea taraea brun nolr lapex du 
tibia II noircl 

Makada la, off N Britain (F H Taylor) 

ME0IRTO6TTLU8 Bigot 

Ann Sot Bnt Franci vil 1859, 215 

M LOBOiooEMia Fabr vai lonoirktosub Wulp Ti ) d > v Bnt xxv, 1882 120 Tab x, 

fig 7 (Prilopvs) 

New Britain Rabaul (F H Taylor) Laup (Dr H C Hosklng) 

Stiopus Zeller 

IiU, 1842, 831 

1 8 basirtylatcb n ap Fig 28, 24 

<J Front vert mOtalllque bnllant Face couvei te d un satlnO blanc Trompe 
Jaune Favoria blanca Antennes (flg 28) Jaunea lea artlclea 1 et 2 largement 
nolra au bord dorsal 3 au point d’lnaertlon de la sole article 8 1 Tola 1 auaai long 
que large, plrltorme sole simple lnslrfe k la base du bord dorsal Mesonotum 
vert brillant 2-3* acrosticalea longues 2 dc k l’aniire pi6c6d6es de aoiea fines 
et courtea, 2 acutellalrea Abdomen vert brillant une large bande nolr mat i la base 
dea segments une seule sfirle transverse de chfetea Hypopyge noli (en mauvala 
Mat) Hanches I Jaunea, II et III noires toutea i veatlture pile Tiocbantera et 
pattes Jaunea, au tarse I, aitlcle 4 nolr 5 blanc aux tarses II et III lea 4 dernlers 
articles nolra Tous lea femurs pratlquement glabres k la fate vent) ale Patte I 
(flg 24) tibia, face dorsale un chfite i la racine Tarse tibs grfile 2 fols ft auaai 
long que le tibia, protarse un peu plus long que le tibia 6gal au reste 2 fols auBsl 
long que 1 article aulvant, celul-ci un peu plus long que 3, lequel est plus long que 
4 et 5 rftunla ces dernlers aplatla dorso ventralement et Margin 4 une tola ft plus 
long que 5 i plumoslte noire te qul lul donne un contoui ovalalre, 5 blanc argent 
Patte II tibia face dorsale, 2 cbfetes antftrleurs dans la moltlO basllalie, 1 postdrleur 
prie de la racine Tarse un peu plus long que le tibia, protarae lfigMement plus 
long que le reate Patte III tarse nettement plus court que le tibia, protarae 
lfigfcrement plus long que 1 article suivant les artlclea 4 et 5 trfts courts Alien sans 
tacbe, i nervures nolrea Costa non clllfie, transverse apicale nalssant i angle 
droit, transverse postirleure drolte, fortement oblique Balanclers Jaunea 
Cuillerona nolra i ells Jaunea Long 5 mm 

Femelle inconnue 

N Guinea Sauri, Wewak (F H Taylor) 

Remarque —Cette espflee par l’lnaertlon baallalre de la sole antennalre est i 
rapprocher de l'eepice australlenne dOcrite par Becker sous le nom de 
B anomaltconu Bile s’en distingue par de nombreux caractdrea couleur dee 
antennee, forme et dimensions relatives de l’artlcle 8 dea antennes, les soles 
acrosticalea robustes, lea deux dernlers articles du tarse I de forme et de couleur 
diffirentes 


2 S oocultus Par, Bncycl Bntom , Dlptera vil, 1984, 124, op dt, vlll, 1985, 76 
New Britain Rabaul (F H Taylor) Dicrit dea lies Salomon 
8 8 atoms Wled, Atuter Btoeifi. 1m , 11, 1880, 225 (Ptilopue) 

New Guinea Bdle Creek (F H Taylor) 
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III OlAFIIOBIZTAP 
Abtwdftub Loew 

Berlin Bnt Zeitschr , \ltl. 1869, 36 

1 A i atitamatub Beck , Capita Boot, 1, afl 4, 1922, 83 

New Guinea Wewak (F H Taylor) 

2 A POKBFCTl/B, n sp Fig 26 

d Front entlftrement teml par un sating giis blanc, 1 sole orbltaire Face 
vue de face veit mdtalllque tangentlellement k sating blanc Palpes nolr piofond 
porrlggs vets l’apex, Hargis en spatule, & pllosltS noire, rude et chfitea termlnaux 
nolis Favoue blancs Antennee no ires l’article 3 nettement trlangulalre, ptesque 
algu a lapex, sole preaque boallaiie nue Mesonotum vert claii k glvrfi blanc, 
acrosticalee petltes, bisgilfees, 5 dc dont la mSdlane falble Abdomen bnllant 
cuirreux, k glyrft blanc eur lee fiance, 4 macrochfitee anaux Ranches nolres, 
toutee k vestiture nolle. III 1 chfete externe noir Tiochanteie et femuis noire. 
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tibia* 1 et II Jaune rouge, III nolr, tarsea noira Patte I tibia, 4 chgtea doraaux 
en une agrle, tarae k pelotea un peu hypertrophiges paa de grtttea Patte II tibia 
face doraale, 4 postflrieurs, 3 antgrleura, toua lobuatea, paa de ventral Tarae 
protarae un peu plus long que l’article auivant, pelotea not males, paa de grilles 
Patte III tibia, face doiaale, 4 antgrleurs, 4 poatgrleura, toua lobuatea, paa de 
ventral, protarae un peu plus long que l’article auivant, pelotea normalea, paa de 
grilles Allea (flg 26) grlaea, nervurea noirea, la 4e aimplement coudge Trana- 
verae poatgrieuie en face de l'embouchure de la le Balancleia jaunea Cuillerona 
k ells blancs Long 3,6-4 mm 
Femelle aemblable au mile 
N Guinea Vanimo (F H Taylor) 

Diaphobub Meigen 

Syat Beschr Zwetfl lnaekt , lv, 1824, 32 

1 D auioatub Walker, Jour Proi Unit Hot Lond , i, 1867, 121— Bulolo, N 

Guinea (F H Taylor) 

2 D rm-viraoNB, n ap Fig 26 

d Front k sating fauve, laige comme le tubercule ocellalre Face k sating 
grin jaunfttre Favoria pales Antennea noirea, l’article 8 en deml cercle aurbalaag, 
sole & peine pubescente Meeonotum brillant, vert bleu sombre, 6 d c, acroatlcales 
bisgrldea, peu dgveloppgea Abdomen billlant, nolr bronsg, 4 macrochgtes anaux 
Appendices hypopyglaux externea noira Hanche I noire aur la moltig baailalre, & 
veatlture noire, II et III noirea, III avec un aeul chgte exteme Trochanters 
Jaunea Femur I Jaune, II noir aur lea | baailaitea, III Jaune, nolrcl aur la moitlg 
aplcale, k part l'apex, tibiaa Jaunea, taraea noira & partlr de 1’apex du protarae 
Femurs aans veatlture remarquable Patte I tibia avec 2 chfttes doraaux Pelotea 
hypertrophlgea, pas de grilles Patte II tibia, face doiaale, 2 antgrleurs, 2 
poatgrleura, 1 aeul ventral Pelotea normalea, dea griffea Patte III tibia, face 
doraale, 2 antgrleure, 4 poatgrleura Protarae k peine plus long que l’artlcle auivant 
Pelotea normalea, dea griffea Allea (flg 26) teintges de roullle nervurea noirea 
Balanciera Jaunea Cuillerona k longs cila noira Long 6 mm 
Femelle inconnue 

N Guinea Hdie Creek (F H Taylor) 

3 D LATENiont, n ap Fig 27 

d Front grls, en son milieu complgtement oblitgrg par la coalescence dea yeux 
Face noire, k sating grls blanc Favoria Jaunea Antennea noirea, Particle 3 deml 
circulaire, sole simple Mesonotum vert bleu, aaaez brillant, malgrg un lgger 
givrg grla blanc, acroatlcaux blagrlga, blen dgveloppgs, 6 dc Abdomen noir 
bronag, le segment 2 entlgrement Jaune, k veatlture noire, 4 maci ochfetes anaux 
blen dgveloppgs Hanche I Jaune, II et III noirea, toutea k veatlture noire III avec 
un chgte exteme nolr Trochanters et pattes Jaunea, femur III noil aur aa moltig 
aplcale, taraea I et II lgggrement brunts k l’apex, III tombg Patte I femur, face 
ventrale, une double agrle de soiea preaque auaal longues que le travers, tibia, face 
doraale, un chgte poatgileur, face poatgrleuie, une dilation preaque auaal longue 
que le travers Pelotea hypertrophlgea, griffea absentee Patte II tibia, face 

doraale, 2 antgrleurs, 2 poatgrleura, face ventrale, un aeul chgte Pelotea normalea, 
dea grilles Allea (flg 27) de la forme ordinaire au genre Balanciera Jaunea 
Cuillerona Jaunea k cila noira Long 8, 6 mm 
Femelle inconnue 
N Guinea Altape (F H Taylor). 
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4 D MAIKUB O 8 , Bert Ent ZeU , xxvi, 1882, 114 

New Guinea Wewak (F H Taylor) 

5 D bkrknu 8 Beck, Capita Zool , 1, all 4, 1922, 72 

Makada Is, off New Britain (F H Taylor) 

IV DOUCHOPODISAT 

Doucuopus Latr 

Prtct « Caratt Ins, 1796, 169 

1) ehzac Wled, Analecta But, 1824, 40, Au»»er Zuetfl Ins 1880, 2S2 
Admlialty Is Lombrum (F H Taylor) 

Pahaciub Bigot 

Ann Sot Ent Fiance, (8) yli, 1869, 216 and 227 (Paratleuis) 

1 P macui ifcb, n sp Fig 28 

9 iiont vert bleu mOtalllque brillant Face & c0t0s paialldles, k Opals satind 
blanc, large comme un tier* de tiaveie d'oell Clla postoculatres InfOrleurs blanca 
Antennes juune rouge, l'artlcle 3 noir gur la moltlO aplcale Meaonotum vert 
bleu pen billlant foaaettea notopleuralea noir&tres prOcOdOea d’une bande trans- 
veraule blanc de netge, Intel rompue au milieu 6 chOtes scutellalres, les moyens 
trds robustes, les externes de moltlO plus courts, leB Internes crolsOs Abdomen 
vert sombie brillant, les segments nolrs k la base, et aur les flancs k glvrfl blanc 
aigent Hanche 1 jaune, II et III nolres, toutes k vestlture noire Patten Jaunes, 
femur III avec un point nolr k l’apex, face antOrleure les tarses I entlOrement 
jaunes, II avec les dernleis articles nolrcls, III entlOrement nolrs Patte I tibia, 
face dorsale, 3 antdrleurs robuetes, 3 postOrieurs faibles Taise k peine aussi long 
que le tibia Patte II femur, 1 prOaplcal Tibia, face dorsale, 3 antdrleurs, 8 
postdileurs, face ventrale, un antOrleur Patte III femur. Opals, 1 prOaplcal 
Tibia, face dorsale, 8 antdrleurs, 4 postOrieuis face ventrale, tout au long, une 
sOrle dense de cbOtea fins Protarse Ogal aux g de l’artlcle suivant Ailea (flg 28) 
grilles, k nervures noires, une tache brune allant de la costa k la Se longitudinals, 
commencant peu aprOs l’embouchure de la le et flnlssant k l’apex de la 2e 
QuatriOme longltudinale coudOe au tiers apical, sa section aplcale arquOe convexe 
vers l'avant Balanclers Jaunes CulllOrons jaunes, & longs ells nolrs Long 

MAle inconnu 

N Guinea Wewak (F H Taylor) 

2 P 8TBI0TIPACIC8, n sp Fig 29, 30 

eJ Front vert mOtalllque Face blanche trOs Otrolte, en son milieu, rOdulte k 
un filet k peine perceptible CUs postoculalree InfOrleurs nolrs Antennes nolres, 
l’artlcle 8 pas plus long que large sole lnsOrde au milieu du bord dorsal 
Meaonotum bleu vert mOtalllque, brillant, une tache blanche peu marquOe k l'avant 
des fossettes notopleuialee Abdomen nolr, les segments k leur base, k taches 
latOrales rectangulaires blanc argent Hypopyge (flg 29) noir, blen dOveloppO, k 
appendices nolrs Hunches nolres k vestlture noire Trochanters I et II jaunes, 
III nolr Femurs nolrs, tiblas jaunes, III noli aux deux extrOmltda, tarses I et II 
nolrs k partlr de l'apex du protarse, III entlOrement Patte I tibia, face dorsale, 
4 antdrleurs fobustes, 3 postOrieurs faibles, face ventrale un postdrleur, tarse nn 
peu plus court que le tibia Patte II femur, 3 prdaplcaux Tibia, face dorsale, 4 
postOrieurs, 8 antdrleurs, 1 proprement dorsal prOs de la racine, face ventrale, 1 
antdrieur Patte III femur 3 prdaplcaux Tibia, face dot sale, 4 antdrleurs, 4 
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postArleurs, X piopreraent dorsal formant groups avec les premiers de chaque 
sdrle, pas de ch&tes ventiaux Protarse k peine plus court que Particle sulvant 
Alles (flg 80) hyalines k nervures nolres Segment apical de la le ua peu avant 
le tiers apical brusquement coudd k angle droit, la transverse aplcale a Inal formAe, 
arquAe convexe vers l'avant, la 4e longltudlnale au deli du coude se prolongeant 
en courts spuria comme cbes les Chrysosomatlnae Balanclers Jaunes Culllerons 
jaunes k cils noirs Long 5 mm 

Femelle semblable au mile 

N 11 eland Put Put, Kavieng (F H Taylor) 

Remarque —Cette esp&ce se place k cOtA de P neglect u» Beck dAcrlt de 
Palmerston, N Australia EUe B’en distingue comme Buit 

Article 3 de* intennes brun rouge Teux non contlgus au milieu de la fate Tibia 111 
entlCrement Jaune Femurs II et III avec un seul prAaplcal Quatrieme longl 
tudlnale non fourchue negleotut Beck 

Antennos entiCrement nolres Teux pratlquement contlgus au milieu de la face 
Tibia III notr aux deux oxtrAmltes Femurs II et III ave< Z-t chttes prC 
apicaux QuatrlAme longltudlnale fourchue torame chea les Chrysosomatlnae 

atricUfaoieM n sp 

V Htdrophobinai 
Thinophii.ub Wahl 

Ofveri, Kongl Vet Akad Portland 1 , 1, 1844, 37 
T tati ori, n ap Fig 31 

J Front vert mAtallique asses brlllant Face guire plus Urge qu’un tiers de 
travera d'oell, vert mAtallique, le clypeus brun fauve Palpea jaunes & plloalte 
noire Favorla Jaunes. Antennes nolres, l’artlcle 8 brun rouge k la base ventrale, 
pas plus long que Urge, sole pratlquement gUbie Mesonotum vert brlllant. deux 
•tries bronsAes flanquant lntArleurement les 2 sArlea de soles d c, pas d’acrosticales, 
6-0 soles dc dont U derniire seule blen dAveloppAe, 8 scutellaires, pas de pro- 
thoraclques Abdomen brlllant, entiirement bleu d’acler, lamelles hypopyglales 
externes brunes Hanche I noire, jaune k la face Interne, & vestlture noire, II et 
III nolres Pattes Jaune rouge, lea tarsea nolrcls k partir de l’apex du protarse 
Tarse I un peu plus long que le tibia. Patte II femur, face ventrale. moitlA 
aplcale avec 2 sArles dlvergentee de chites noirs rlgides, 2 fols aussl longs que le 
travera Tibia, face dorsale, 2 chites antArieura, 2 postAiieurs, ceuxcl plus i Adults 
Patte III protarse k peine plus long que Particle sulvant Alles (flg 31) telntAes 
de routlle, k nervures nolres Balanclers Jaunes Culllerons k ells pales Long 
3 mm 

Femelle lnconnue 

N Ireland Kavieng (F H Taylor) 
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THE DIPTERA OF THE TERRITORY OF NEW GUINEA IX 

FAMILY FIIYTAI MIID \F 

By John R Maiiocii 

(Communuatett by Ftank H Taylot h R h S F7**) 

(Thiiteen Text flguies ) 

[Real 2«th Airll 1919 I 

This group was accoided family rank by Hendel but It appeals to me to be 
composite in natuie the group containing Angitula Walkei Angiluloidex Hendel 
ind Gtraffomyia Shaip being piobably deilved fiom a different stem fiom 
Phytalmia Geiataeckei and Diplothorda Oaten Sacken Howevei this is not the 
place to deil exhaustively with the nutter theie being thiee other genera refen ed 
to the family only one of which I am able to examine at this time and none of 
them belonging to the faunal legion now under consideiatlon Below I pieaent a 
key to the geneia coveied by this papei and k(ys to the species of those geneia 
that are known to occut in Nt w Guine i 

Mateiial collected In Papu i by MIbs L E Cheesman has been included in this 
pipei for gengiaphiral leabons thus rendeilng the papei more valuable 
Key to the OtiKta 

1 S utellum with i talr of long divergent apical finger like processes at the apex 

of ea h of ahi h thtie la a ftnr t rlstle sulur at hind margin of the meoo 

pleura txUi ling downward loyond the level of ipier c tgo of th< uternopleura 

and appear ng t> tut inti tho former i roxlmad of the middle fr>ns without an 

anterior Inc urved pair of fronto orbital l rlstles Subfamily Avarrni inab 2 

Scutellum without Anger like processes with at moat two Ane divergent bristles at 
apex euture at hind margin <f the meaifleura not extending downward into 
the sternopleura frona usually with i pair of Ane incurved anterior orbital 
hairs or bristles Subfamily Phytalmunab 4 

2 Anterior margin if the | ronotuni with three moderately long forwardly directed 

processes the central one with two Ane apical bristles Angituloidet Hendel 

Anterior margin of pronotum without throe processes as shove 1 

3 Vertex with two quite str< ng bristles Inner cross vein of the wing much beyond the 

middle of the dlscal < ell Qtraffomyta Sharp 

Vertex without distinct bristles Inner <r ss vein at or a little before middle of 
tho dlscal cell Angitula Walker 

4 First second and third wing veins closely placed distance from costal to third vein 

opposite the inner rose vein rarely more than half as great as length of the 
cross vein Arst vein ending in the costa much closer to apex of second vein 

than to that of subcosta and far beyond level of Inner cross vein costa of male 

thickened and elevated beyond middle Dlptochorda Oaten Sacken 

First second and third wing veins normally placed the distance from the costal 
to tho third vein opposite the inner cross vein distinctly greater than the length 
of the latter Oral vein ending in the costa about midway between apices of 
subcostal and secon 1 veins and almost directly above the Inner cross vein costa 
In male not thickened Phytalmia Oerstaecker 

0 
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Subfamily AnoiTUiraAE 

There is but one of the three known genera of this subfamily as yet lepoited 
to occur In New Guinea, the other* being known fiom New Bntain and the 
Solomon* No specie* of the other two genera are aB yet known from New 
Guinea A more extensive consideration of the extrallmltal specie* Is included 
in a report on the species of Phytalmildae fiom the Solomon Island* now teady 
for the press 

Ahuitula Walker 

lour Proc Linn hot Lond, 111, 1859, 123 Elaphomvia pt Saunders, Trans 
Ent &ot Lond, v, sei 2 1861 416 Kdwaids, F W Trans Pool hoc Lond, x\ 
Pt 13, 1916, 417 

There are two species of the genus known but one of them being in matenal 
now before me Kdwaids ha* given the following distinguishing characters 
Head dark bluish submetalllc rarely with any reddish tinge except on front ind face 
antennae almost entirely dark brown a small but sharply defined dark brown spot 
at the tip uf the wing lonmcolU » \V tlkti 

Head bright reddish with two narrow dark lines on the nape mtcnnne yellowish except 
for the Up <f the third joint which Is dark brown wings with a scmewhit Itrt,ct 
but much fainter and 111 defined brown patch at the Up ryonro Uut'rln 

Anqituia ionaitoiiib Walket 

Jour Ptoc Linn hoc I ondon, 111, 1869 123, Llapliomyta pohta Siundeis 
Trans Lnt Soc London, v, ser 2, 1861, 416 Osten backtn, Ann Mus On htoi 
Nat Genova, xvl, 1881, 481 Edwaids, Trans Pool Bar London xx.pt 13,1915 417 
A glossy black species with the foio coxae and baBal fourth or less of all 
femora whitish yellow The face, lower pait of occiput and the genae, yellowibh 
In male, less noticeably so In the female lluid antennal segment sometimes 
yellowish baaally In malt but usually black m female Basal half of the costal 
margin of wing narrowly black and a nanow black margin along the costi 
between apices of second and fourth vein* (Fig 1) Halteres black Basal 
composite teigite of abdomen about as long as the otheis combined, with a pan 
of shoit, sharp, upwardly du ected tubeicles at basal angles and a more oi lesb 
conspicuous somewhat centrally divided elevation or bump a little pioxlmad of 
middle 

Female, Saurl, Wewak Distuct (F H Taylor), Maipuk (J R Rigby and 
C M Deland), Terrltoiy of New Guinea, both sexes, Papua Kokoda, 1,200 feet, 
April, June, August to Octobei, 1933, Dutch New Guinea Cyclops Mts, babron 
930 feet. May, 1936, Western New Guinea NJau liman, south of Mt Bougainville 
300 feet, Februaiy, 1936 (L E Checsman) Seventeen specimens Pieviously 
recorded fiom Aiu, Dorey, and New Guinea 

Ahqitula oyahea (GuOnn) 

Voy de la Coquille, Zool li (2), 1838, 301, PI 21, fig 11 (Ncuus) 

This species Is not known to me Described fiom New Guinea 

Phytalkia Gerataecker 

Btett Ent Zett, xxl, 1860, 169, Elaphomyta Saunders, Trans Ent Boc Lond 
v, ser 2, 1861, 413 

In the key presented below 1 have Included all species known to me but have 
not Included wollattoni Edwards, of which I have seen only the description and 
figure It differs from all the others In the genus in having the anterior notopleural 
bristle well developed, and the aristae with the halts almost as long below as abov* 
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and canted to, or almost to, the apices The wing has d very narrow dark brown 
costal streak from the apex of the subcostal vein to the tip Originally described 
fiom New Cruinea, m the papei by Edwards cited undet Angitula 

Kty to the Species 

1 Brownish yellow species with all the ft mora of that colour the hind tibiae luted) 

dark brown both sexes with a short stout upwardly directed and slightly b u k 
wardly cursed tubercle in centre of the anterior edge of the pfonotum the lateral 
portions of collar low a liatr cf small tubercles on the posterior margin of the 

head be lew in m\lo and female male with i pair of stcut black anteriorly 

dire led Ihcrna at the ni I Idle f the antcr ycntnl surfa c f the fore fc inur 
mil a soncs of microscopic decumbent bliek setuHe. from near them to epex 
n same surf tee the posleroventr tl surface with one or two decumbent 
fcrwarilly direi ted short black Irlstlcs nearly opposite the two strong thorns 
nnd Si me microscopic bltck sttulae In A setles from them to upex the lcng tpical 
yentril spui of mid tibia knobbed and slightly warped at apex In male simple 
and ccutc at apex in female frons with t pair of hair like Incurved anUcior 
orl ltals and a very tine ixtr cf slightly rccutved orbitals well above middle 
genal process of mulo when fully diycloped alout two thirds as lcng as entire 
Insect very slender with a short pruii leal branch black or dirk brown with 
white tits cetitcmnts t,crstaecker 

Black cr pitchy brown coloured steelts with i le yellow scutellum and sometimes 
yell w thoracic markings the greater portion cf the legs blackened or browned 

one species with d central tubercle cn nntcrur maigm of the pronotum but the 

litcial perttons of the ullar are more or less elevated and not forwardly pro 
ducod neither sex with a pair of tubercles below on posterior margin of the 
hetd fore femur of mile If »rmed with strong ccnlrtl bristles has them either 
cn the v isleroventral surface er the bristles on the interovontral surface are 
i lese tc the base the I ng all il v ntrnl spur In both sexes simple acute at 
apex 1 

2 Anten ir margin of the pronotum with a short central wart like tubercle fore femur 

cf male with a series of thiee or four strong closely placed bristles beginning lust 
beyond middle of the tester ycntinl sutlace lenrtn It wnlsli black mid and 
hind ptirs nariowly yellowish white at bases plcuta without pale yellow 
markings cptatoim quite imminently protruded genal processes of male about 
is long is thorax almost equally wide from base lo beyond middle front there 
tnpered to a pc Int at apices s utellum with the pair of apical bristles fine 
and short tcallooei (Saunders) 

Anterior margin of the pronotum em irglnate In centre without a central tubercle 

at most with a low tr ins verse ridge centrally fore femur with at least six 

postcroyi ntral bristles pleur i with yellow markings eplstomo not protruded 
ur but slightly so S 

3 Pore tibia of male with dense shoit stout spluules from near base to near apex on 
the ventr U surface the fore femur stoutest at base with strong bristles on both 

tho antoroventral and posteroycntral surfaces basally only on the latter on 
clmost tho entire extent of the anttroventral surface genal processes of male 
about as long as the thorax moderately stout with a thumb like projection on 
the posterior side near middle scutellar bristles ss long and strong as the 
posterior uotopleursl Mormofo n sp 

Fore tibia with only line apt ressed hairs on the vc ntral surface In both sexes fore 
femur of malo stoutest at middle with six closely placed bristles in a series 
beginning Just beyond middle genal processes of male longer than the thorax 
expanded fan like near base and with a rather slender lobe from posterior 
apical angle that Is as long us the expanded portion scutellar bristles repre¬ 
sented by fine short hairs not nearly as long as the posterior nntopleural 
bristle aUrtcomii (Saunders) 


Prxtmmia c ucvicoBNiB Geistaecker 

Stett Ent Zett , xxi, 1860, 173, PI 11, fig 4, Elaphomyxa cervicomit Saunders, 
Tran* Enf Soc Lond , v, ser 2, 1861, 414 

By s strange coincidence Saundeis chose the same specific name for this species 
ss had Gerstaecker before him 
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The males before me bare the head black, with an oval yellowish spot In front 
of the ocelli, and a pear-shaped yellow spot on each side of the face close to the 
lower margin, the tapered end of each close to the parafacials The proplenra and 
basal half or more of the fore coxae are blackened The genal thorns (Fig 2) 
are very long and slender, deep black, with the apices of the two branches white 
I have three typical males before me Wing as in Figure 3 Length, 16 mm 

Papua Kokoda, 1,800 feet, August, September, October, 1933 (L E Chessman), 
six specimens, Mt Lamlngton (Northern Division), three specimens (C T 
McNamara) The females aie not as long as the males except the ovipositor is 
Included in the measuiement One female, New Guinea Maiprlk (J R Rigby 
and C M Deland) Recoided from New Guinea and Doiey 
Puytaiuia raises Endeilein 

Arb morph taxon Entom Berlin, lii No 3 1936, 230 ( Anhtphytalmia) 
Papua Kokoda, 1,200 ft, June, 1933 (L E Chessman), British Museum (Nat 
Hist) 


Pn Ytalmia WAif aim Saundeis 
Tran* Ent hoc Land, v, ser 2, 1861, 414 (Etaphompia) 

$ A much darker species than cenncorn ts general colour black, part of the 
frons, most of the genal processes and the face yellow or yellowish brown, 
scutellum and thoracic sutures also of that roloui A yellow spot near the apex of 
abdominal petiole, and the apices of tergltes slightly paler than remainder of 
tergltes Legs dark brown, bases of mid and hind femora and bases of all tarsi 
yellow Stigma brown, rpex of wing faintly biowned Genal processes (Fig 4) 
much longer than in pmcu about as long as the thorax flattened width less than 
that of frons, tapered on apical third, ending in a point Anterior dot sal marginal 
process of thorax much shot ter than in rertuotnh Fore femur with poster o 
ventral armature only consisting of about three short curved bristles close to 
middle Longer mid tibial spur sharp at ape\ Fiist posterior cell of wing not 
noticeably widened at apex Length 12 mm 

Papua Kokoda, 1,200 feet, June and August 1933 (L E Checsman) 
Ouglnally described from the island of Doiey Mt Lamlngton (Northern Division) 
two specimens (C T McNamara) 

Phytvlmia Aixicoams (Saunders) 

Tran* Ent Soc London, v, ser 2 1861, 416 

A larger species than wallarei, with a greater amount of yellow on the head 
and thorax, there being a broad hind marginal streak on the mesopleura another 
behind the wing base that extends to the lower margin of the metapleura and a 
number of marks on the mesonotum, as well as a streak in centre of the chltinous 
rounded sclente between the base of the abdomen and bases of the hind coxae 
The aplcea of the abdominal tergltes are also quite noticeably yellow The genal 
processes of the male (Fig 6) are longer than the thorax, much expanded fan like 
on the basal half, with a slender lobe extending outward from the apical posterior 
angle of the “fan ’ that is a little longer than the latter These processes are pale 
stramineous in colour, with reddish-brown streaks, the extreme tip of the slender 
lobe black Pronotum in both sexes emarglnate in centre, behind the emarglnatlon 
there is a slightly raised transverse rounded ridge, and the collar on each side of 
the emarglnatlon is in the form of a rounded ridge extending forward Scutellum 
with two hair-like apical bristlee that are distinctly shorter and liner than the 
posterior notopleural bristle Fore femur in both sexes thickest centrally, much 


















17* 


mi oka oi mv TiawTOBi or >rw 01 ima ix 


thicker In male than in female and in the former with a series of about six 
very closely placed slightly curved and forwardly directed black bristles the basal 
one almost exactly at middle of the poateroventral surface Mid tibial spui simple 
In both sexes Length 13 16 mm 

Papua Kokoda 1 200 feet June and August 1933 (L L Chcesman) Ten 
specimens both sexes Otiginal locality Island of Doiey 

hour males identified as this species by Di Smait weio sent to me by him 
and without these I should have had some doubt as to the Identity of the specimens 
before me because no long apical lobe Is shown In Saunders figure of the genal 
process In some specimens In hand this aptcil lobe Is bent back against the 
fan and it may sometimes be bioken off 

PltTTAI MIA UIAKHVTt n 8p 

<$ ? Similai In geneial colour and muklngs to alcxcornv, but the yellow 
vertical mark on the metapleura Is not neatly as distinct and does not attain 
the lower edge 

Structurally the main distinctions lie In the foim of the genal pr cisscs of 
the male (Fig 6) in the shape and ventral aimatuie of the foie femut of the 
same sex there being bilstles on both the anteioventral and poateioventral 
suifates (Fig 7) and in the much stronger apical pair of scutollar bilstles in 
both sexes In other characters the species Is much as m alcicomt t the mid tibia 
having the apical ventral spur simple acute at apex in both sexes The frons 
has the anterior incurved orbital bristles well developed usually stronger than In 
most of the allied species but the upper recllnate pali la not evident in my of the 
seven specimens before me Wing coloured as In the other species with the stigma 
dai k bi own and the tip more ot less suffused with pale brown In ti ni i al 
specimens the apical clouding Is usually very indistinct or lacking Length 
12 16 mm 

Type male allotype and five pai atypes Papua Mondo 6 000 feet Febi uary 
198* (L E Cheesman) 


Du i ochokda Osten Sacken 

Ann Mut Ctv Stor Nat Oenova xvi 1881 484 Hendel 6en Inir tot urn 
Pyrgotinae fasc 79 1908 4 

Bezxl did not recognize thlB genus when he published his papoi In 192* (ftit 
root Afrti xil fasc 2 p 226) so that it is not found tit his key to the genera 
included in the pipei He also omitted AnpUulotde* Hendel though in the copy 
of the paper sent to me by Bezel he pencilled It in the margin 

Key to thr Species 

1 The dark brown costal stripe on the wing extending on the field t o\ir the thirl 

vein a little proxlmad of the inner cross vein running obliquely I ark to ne r 
middle ft that vein and entirely filling the first posterior cell even spreallng 
Into the second 2 

The dark brown stripe on the costal border of the wing not extending over the third 
vein or If It does then only at a point well beyond the Inner cross teln anl 
never entirely filling the first posterior celt * 

2 Posterior basal cell of the wing hyaline narrowly dark brown at apex the hlnl 

marginal brown streak not or very faintly extending over the fifth vein Into 
the dlocal cell scutellum dark brown mesonotal black fasrlae fused before 
suture frons without Incurved anterior and upper recllnate orbital bristles 
gena with a short tbln elevated apically rounded process fore femur with a 
short stout sp ne at about one third from apex on the poateroventral surface 
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Posterior basal cell of the wins pale brown darker on edge* hind marginal streak 
extending rather broad)} o\er the fifth vein into the dlscal cell scutellum 
partly yellow mesonotal viltae separated on their entire txlint frons with a 
pair of anterior Incurved and a i>atr of very short r« llnate upper orbital 
bristles * 

l Fore femur in both sexes with a preapical posttroventral bristle 

myrmea Oaten Sacken 

Tore femur n neither sex with a preapical posttroventral bristle 

trIUneata do Meijcrt 

4 Thp brown costal htrdtr extends widely over the third vein from a Utile beyond 
the Inner ttossvtln to Its apex sometimes faintly to apical section of fourth 
coin posterior bistl cell ind a broad streak covering the fifth vein and extend 

lng narrowly int> the dlscul cell end filling the entire third posterior cell dark 

The brown costal border does net extend over the third wing vein or If so then 
onlj vcr> f ilntlv s> at its extieme np«.x « 

benae with short st ut process nieeonotil vlttae not dlsllnetly divided by yellow 
interspaces bievicomia (Saunders) 

( enae without distin t processes with at most a slightl} elevated ridge mesonotal 
black vlttie distinctly divided by yellow Interspaces r onciaa (Walker) 

6 Posterior basal cell of the wing pale br >wn and a faint pale brown cloud over the 
fifth vein that does not extend distinctly into the dlscal tell and fills the third 

posterior cell face with a brown transverse band below middle the yellow mark 

on tho basal (composite) abdominal tergite small separated from the hind 

margin by abc ut Its own length no well developed bristle outside of and below 
level cf the strong vertical pair minor n sp 

Posterior basal cell of the wing hyaline and no brown cloud over the fifth vein 
face yellow the yellow mark on the basal (ccmposlto) abdominal tergite large 
separated fr in the hind margin bv less than half its c wn length an outw crdlj 
curved bristle on each side of back of head outside of and below level of the 
strong verticals that are ab rat htlf as long is them tmUtHafa n sp 

DiriOCROBPA VNEtJRA n sp 

<J A very dark aperies with the head and thorax much as in brevicornit, 
but the wing as In myrmex 

Head pale testaceous yellow with numerous black marks as follows Ocellar 
spot, a mark on each side of latter a large mai k on centre of frons and a small 
one on each side In front a small spot between each antenna and eye, another 
In lowei extremity of each facial fovea, a tiansveise band above eplstome, the 
genae including the processes, and most of the occiput except the maigins 
Antennae fuscous, apex of the second and base of third segment yellowish brown, 
palpi black, testaceous at apices Head a little widei than widest pait of thorax, 
frons almost one third of head width and more than 15 times as wide as long, 
slightly flattened no orbital bristles piesent, vcitlcals strong, separated from each 
othei by about as gieat a distance aB either Is from eye maigln Eplstome slightly 
protruded, foveae distinct Genal process shoit, seen fiom In front as Flgute 8 
Hairs on upper side of ailBtae long at base, a few moderately long hairs at base 
below 

Thorax black slightly shiny, a yellow vltta on each side of disc of mesonotum 
behind the suture that expands behind over the postalar callosity, and a large 
yellow mark on the posterior notopleural callosity that connects with a vertical 
streak of the same colour on the hind margin of the mesopleura, a large yellow 
mark on each pleurotergite and a smaller one above it on the side of the postnotum, 
the latter without a*yellow central streak, poetscutellum yellowish Bristles as 
follows 1 notopleural, 1 supra alar, and 1 postalar, mesoplsural balr-like, 
scutellum with two quite strong apical marginal bristles Legs pitchy-blaok, aploes 
of fore and mid femora brownish, bases of mid and hind pairs yellow, basal two 
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segments of mid and bind tarsi brownish yellow Fore femnr with a short stont 
bristle at about the apical third of the posteroventral surface mid tibia with the 
apical ventral long spur shaip at tip Wing as in Figure 9, the dark part 
chocolate brown, fifth vein not present beyond outer cross vein Halteres brownish 
yellow Abdomen shiny black, a narrow yellow band near the apex of the basal 
composite terglte Length, 11 mm 

Type, Wewak, New Guinea (F H Taylor) 

This species agrees with brevtcontlt veiy closely In the structure of the head, 
but In addition to the differences in the wing markings the thorax Is also differently 
marked 


Dihociiobda mybuex Oaten Sacken 

Ann M%* Clv Star Nat Qenova, xvi, 1881 488 

This species was originally described from a female 1 have both sexes of a 
species that I accept as that described by Osten Sacken, though the female does not 
entirely agree with his description 

The head is yellow, with five black marks on the occiput three across the 
upper half and an elongate one on each side below, the frons has a small ocellar 
spot, a more or less divided larger central spot, and a small one on each side at 
base of the upper oibital bristle the face la largely black on the lower half 
in the male, but In the female there are only two black spots at apices of the 
foveae Both pairs of orbitals are present Head almost normal In the male, 
the genae with slight central carina only, the eye not sharply notched, merely 
slightly emarglnate at lidge 

Meeonotum In male black, with two entire yellow discal vlttae that expand 
to cover the postalar callosities and a yellow lateral vltta coveilng humerus and 
posterior notopleural callosity leaving a small black maik at middle against the 
suture, the vltta connects with a yellow stripe that extends along the hind 
margin of the mesopleura and across the sternopleura to the venter A broad 
yellow stripe from below the Bquamae to venter enclosing the posterior spiracle, 
and a similar stripe over centre of the postnotum and postscutellum both widest 
above Scutellum with a yellow elongate mark on each side These yellow 
markings are wider in the female, and there is an additional yellow mark on the 
propleura Bristles as In oneuro, but the mesopleural one is quite strong, though 
not very long Legs dark brown, fore femora in female browned only centrally, 
In male dark brown basally, paler apically, mid and hind femora more broadly 
yellow at bases than in the preceding species Male with a posteroventral bristle 
beyond middle of the fore femur, female occasionally with a similar but smaller 
bristle 

Wing as Figure 10 In male, as Figure 11 In female, the costa less elevated 
beyond middle In the female Halteres yellow Abdomen shiny black, composite 
basal terglte with a yellow patch beyond middle in both sexes, In the female the 
fifth terglte at apex and most of the sixth are orange yellow Basal terglte 
longer and more slender In male than In female Length 10-12 mm 

New Guinea Wewak (F H Taylor), Marprik (C M Deland and J R 
Rigby) Originally described from Katau, New Guinea 
Diplochobda triluteata de Meljere 

Tljdtchr v Snt , lviii, 1916, 124 

This species was described from Northern New Guinea Its describer compared 
it briefly with myrmex, which latter he accepted as having the black mesonotat 
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vittae interrupted at the suture and the scutellum reddish yellow Neither of 
these characteis holds good (or the species if I am collect in my identification 
hut the lack of yellow coloui on the abdomen except on the basal terglte leads 
me to accept three specimens now before me as de Meljere s species Unfortunately 
that author did not state whether the type was a male or a female nor did he 
state whether the fore femur had 01 had not a poeteroventral bristle His 
descrlpthn of the wing (Figure 12) leads me to infer that his type was a male 
The specimens accepted by me as this species have no trace of yellow on the fifth 
and sixth abd iminal teigites and lack the p< aterovential bristle on the fore femur 
One J Wewak New Guinea (F H Taylor) two 9 Dutch New Gulnei Lake 
Sentani Aug 1936 and Cyclops Mts Sabron 700 feet May 1936 (L E 
Cheesman) 

Diflocii him opiu n Osten Sacken 
Ann Mas fit Star Nat Gen ta xvl 1881 488 

I have not seen any specimen that I can accept as this species and to make 
the present paper as complete as possible foi the genus I include below some 
details from the original descnption 

Head antennae and palpi yellcw a double brown spot on the frons about 
midway between antennae and ocelli Thorax yellow a nairow brown line on 
middle it dorsum interrupted anterloily before the collai the sutuie on each 
side tinged with brown which colour expands into a larger spot about midway 
between the base of the wing and the humeius an oblique brown streak on 
middle of the pleuia and a brown shade above the hind coxae Abdomen black 
as far as tin middle of the first tergite yellow beyond with two large osculant 
black spots occupying one on each side the end (f the first and the sides of the 
second and third segments Oviposit u ferruginous yellow Legs yellow femora 
with faint vestiges of a brownish ling foie coxae biownish taisi browniBh 
hind metatarsus yellowish Wing subhyallne costal bordei inside the third vein 
brown near the apex this coloui crosses that vein encroaching a little on the first 
posterior cell an irregular brown cloud along the fifth vein inside the third 
posterior cell that la connected across the ci oss veins closing the basal cells with 
the brown costal border Length 6 7 mm 
Hatam New Guinea 


Dipukhobda conciba (Walker) 

Dai us concuss Walker Jour Pro c Linn Sot land v 1861 252— Docks 
turgtdus Walker op clt vill 1865 134 —Elaphomyia brevxcotnis Saunders pt 
Trans Ent Hoc Load v ser 2 1861 415 —Osten Sacken Ann Mus Civ Btor Nat 
Genova xvl 1881 487 

The above synonymy is given on the statement of Osten Sacken who examined 
the type specimens in the British Museum but I have used the name connsa instead 
of turgida contrary to the course adopted by that author 

The species is if my Identification is con ect apparently a common one in some 
sections of New Guinea as there Is a large number of specimens in this collection 
A black slightly shiny species with much the same raai kings as myrmex but 
readily distinguished from it by the difference in the form of the dark brown 
costal border of the wing Here this border does not extend over the third vein 
until it reaches the basal third of the ultimate section of that vein and it spreads 
over only the anterior or costal half of the first posterior cell though there some¬ 
times is a slight brownish suffusion to almost the fourth vein in the cell The 
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posteilor basal coll Is daik brown and the brown cloud on the fifth vein extends 
well ovei the vein Into the dtscal cell The male has a slight genal ildge, both 
sexes have two pairs of orbital biistles, a distinct meeopleural bristle, and the 
apical pair of scutellai bristles rather stiong The thoracic markings are as in 
myrmtj. Femoia broadly yellow at bases, the fore pa It almost entirely yellow, 
without posterovential bristle In both sexes Abdomen black, with a yellow mark 
on the composite basal terglte neat Its middle 

Papua Kokoda, 1 200 feet Apr and May, 1933 (L E Chessman), thiityonc 
specimens Mt Lamlngton (Northein Division) four specimens (C T McNamaia) 
Difiochorda BRiAicosNiB (Saundeis) 

Llaphomyta binuomis Saundeis Trani Ent S or London v, sei 2, 1861, 41E 
I have not seen this species, but fiom the descnptlon and flguies by Saundeis 
and i drawing of the apical part of the wing of the type sent me by Di Smait 
I have been able to include It In my key to the species and I believe teliably 
differentiate It from other species of the genus 

It Is the only species with the costal border falling shoit of the lnnei cross 
vein m which the male has a well dev eloped genal process This Is appaiently 
veiy similar to that of aneura, but In the latter the dark brown costal boidei is 
much wider aplcally, encioaching on the lnnei ciossveln and in fact, Bpreading 
Into the cell In fiont of the lattei on Its antenoi portion Saundeis shows a 
bristle on the fore femur but unless the drawing Is incorrect it appeals to be 
situated on the anteioventral instead of on the posterovential suiface 
Locality, Dorey 

Ihe specimen figured as the female of this was conectly stated by Oaten 
barken to be a male, and was refened by him to tvigida Walker I have followed 
the same course In this paper 

DlPI OCllORir \ MINOR n BP 

V Head pale yellow, with a black dot on ocelli a bifid central black maik on 
frons and a small black spot at base of each uppoi orbital bilstle face with a 
small black mark at lowei extiemity of each fovea, occiput with a large black 
subquadrate cential mark behind voitex, a small spot on each side of It, and 
below the lattei an elongate black maik on each side Antennae and palpi yellow 
baseB of the lattei biowned Both pans of oibitalB present, veitlcals strong fions 
a little wider than long gena about one fourth as high as eye, with a slight 
central catlna and brown line Mesonotum yellow, with thiee black vittae, central 
one attenuated and broken at Butuie pleuia black, a yellow maik above fore 
coxae, a yellow stilpe from posteilor notopleuial callosity to venter, a similar one 
over the pleuioteiglte to venter and another on centre of the postnotum and post 
scutellum Biistles as in myrmex Legs yellow, coxae and trochanters black, fore 
femora slightly biowned centially, mid and hind pairs broadly dark brown 
centrally, fore and hind tibiae almost entirely dark brown, mid pair yellowish 
aplcally, fore tarsi brown, mid and hind palis with the basal two segments 
yellowish, the others brown Fore femur without posteroventral preaplcal bristle 
Wing (Fig 18) hyaline, biowned along costal margin, subhyallne In costal 
cell, dark brown beyond It, the dark colour not extending backward ovei the 
third vein except a very faint shade aplcally, posterloi basal oell and entire third 
posterior cell rather pale brown, the colour not extending Into the dlscal oell 
Halterea yellow Abdomen elongate-ovate, petiole much widened at apex, general 
colour pitchy-black more brownish aplcally, yellowish on disc of fifth and sixth 
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teigltes the composite basal teiglte with a yellow maik it about its own length 
from apex I ength including the ovipoaltoi 7 5 mm 

lype and one defective paiatype Bulolo New Guinea (P H layloi) 

Dm iciioitDv c nihihiata n sp 

<J V Rathei slmllai to mtnoi dlffeilng la follows Fice yellow fiona a little 
longer thin wide gena less evidently caiinate untially Mesonotum with three 
entire black vlttae pleuia piedomlnantly yellow with a curved black stripe from 
ptothoncic spu tele back ovit uppu pait of the mcsopleui i then downward over 
middle ot littir and ateinopleun ceasing well above lower edge of lattei a black 
btn ik fiom below wing base to vmtet over mil and hind coxae and a nariowei 
blitk stieak on poetnotum below each latei d angle of the scutellum the lattei 
daik biown liitstllng as In min i Tegs tnd wings as In minor but the brown 
stieak ovir thi fifth vein Is lacking AbJomen slmllai to that of min>r inthei 
broid and shoit petlolate fot tills genus and the yellow maik on the petiole larger 
and much closet to tht hind mugln thin In that species Length 7 5 9 5 mm 
lype mill allotype and 11 laiatypts Papua Mnndo 5 000 feet Jan I eb 
1934 (L F Chiesman) 

Aldendum 

In 1936 (li? < m n) tat i Lnt tt rl Dahhtn Bd 3 No 3 226) Enderlein 
published i iciiew of (he family Phytilmudle m which ht ptoposed thiee new 
geneia two of thim based on new species 

It atpeaia to me to be unwise to elect so many monobasic genera in a family 
containing so liw species especially on the bisls ot such apparently trivial 
characteis as aie made use of by Pndeihln My conclusions as to the status of 
his gmeia and species arc given 1x1 >w 

Gut vi i m\iA Sharp 

Kecoids of the genotype u ill yt Sltaip are given from Ralum and Alovon New 
Britain BUmarck Aichipeligo 


Asam r a Walker 

Enderlein b Identification of /an a is apparently correct but his placing of 
longuollii W ilkei as a synonym is incouect iccoiding to specimens sent me from 
the British Mueeum 

I conaidei polita Saundeis which Endeileln designated as genotype of his 
new genus Angttuhna and ntgia n sp the genotype of Endeileln s new genus 
Hammatopilma as synonyms of Ijngicollu and these geneia as synonyms of 
Angitula 


Miicsim Enderlein 
Op clt Bd 3 No 4 1936 241 

I have In the piesa the desulption of a species veiy slmllai to the genotype of 
this but I consider it belongs to Otraftomyxa Whethet Enderlein s species belongs 
to the same concept 1 am unable to say without an examination of hie species The 
species ii olatea may b< distinguished from any recoided In this paper by the 
strongly violaceous or,blue tinge on the thorax and abdomen It Is lather similar 
to Angitula cyanea Gufrln in most respects 
Dutch New Guinea Doiey 
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DIPrEBA or THE TERRITORY OF NEW GUINEA. IX. 


Fhytalkia Gerstaecker. 

Enderleln restricts this genus to the genotype, cervtcomu. 

Archtphytalmia Enderleln is Inseparable from the above. His species, pn*co, 
is from Sattelberg, Huon Gulf, New Guinea. 

Atopoonathus Bigot. 

Ann. Boc Ent France («) 1, 1881, 24. 

The genotype, platypalpus Bigot, Is unknown to me, as It was also to Enderleln 
Locality, Ternate 

Elaphokyia Saunders. 

Enderleln used this generic name for a group containing alcHortui Saunders, 
which he designated as genotype, megalohs Gerataecker, and Wallacei Saunders 

He had apparently not seen any of these species and In using the presence or 
absence of the pair of small incurved Infraorbital bristles for separating the genera 
he erred. This pair of bristles is present in both his concepts 

Diplochobda Osten-Sacken. 

Enderleln did not list this genus In his paper, though he did include Phytal- 
modet Bezsl, an African genus, and a so-called subfamily, Teiastlomyllnae, which 
is South American and considered by Hendel and others as belonging to the 
Pyrgotldae. 



181 


TAXONOMIC NOTES ON THE ORDER KMBIOPTERA 

I THE GENOTYPE 0( OLIGOTOMA WESTWOOD 

By Co’VHl'TT Davis M St Lecturer in Biology New England Unlveisity 
College Aimidale* 

(Five Text figures ) 

[Read 26th April 1931 ] 

Much of the material for this and subsequent papers was gathered overseas 
when the types of many species were examined m the United States England and 
France and those of other species were obtained on loan from sereial European 
museums Sufficient data were obtained to Justify a detailed consideration of 
the taxonomy of the Order as a whole m a series of papers of which this is the 
flist 1 his pa ik i is presented first to en ible other woikeis to ubo the facts 
contained herein The two species heio consldeied have long been known by 
incoirect nuiies and in addition to the fact that one is the genotype or Oligotoma 
theie Is the consideiation that both aie exceedingly common in neatly all the 
waimei countnes of the woild 

Genus Oiigotoua 1837 

itatis Liwn Sot land (Aool ) \vn p 373 (as Bubgenus of Lmbta Latr ) 
genotype O Westw le Raised to gem tic lank by Bui meistei (1839) 

Oligotoma sai ai>msn Westwood 1837 It 

Westwoods type is in the Hope Dipaitment of Entomology Oxford Unlveisity 
It la a carded specimen m fair tonditlon with the mandibles dissected out and 
mounted on a separate card The labels btlnw this specimen aie (1) Embla 
(Oligotoma) saundersll West in Trans I Inn Soc (2) W S Saunders East 
Ind and (3) a blue rhomboldal libel with the letter W Westwoods equivalent 
to u type label 

Preparation of the terminal!* of this specimen immediately revealed that the 
species known to Krauss (1911) Enderlein (1912) and subsequent workers as 
Oligotoma saundersn (misspelt taunderti in some cases) is not conspeciflc with 
Westwoods type Westwoods specimen is conspeciflc with examples determined 
by Endeileln (Ic ) as OUgotoma latrctUri (recte lutreillii) (Rarabur, 1842) The 
name latreilhi (Ramb ) must be added to the synonymy of OUgotoma launderni 
Weatw both referung to the series so long referred incorrectly to O latreillii 
(Ramb) 

The species known to Enderlein (lc) and other workers as Oligotoma 
launderti must now lie called by the next valid name Oligotoma humbertiana 

• Most of the work embodied In this paper was carried out when the writer held 

a Llnnean Matleay Fellowship In 7oology 
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TtXONOMIC NOTF8 ON Till UKD1R FMB10PTEB \ 


(de Sausaure, 1896) The following description of 0 taundeisn is from 
Westwoods type (d) 

Dimensions Length of body 7 mm forewmg 6 mm x 1 4 mm hindwing 
4 mm x 1 4 mm Genei il colour pale chocol itc brown bands boideung wing veins 
or their traces pale blown veins darker biown Dimensions and lonu of head 
not discernible, on account of dissection Mandibles (fig 1) luttur slender, 
Incurved distally, with a terminal acute tooth the left with two sublet minal teeth 
the light with one each mandible with a blunt pmjection midway along the inner 
margin, representing the basal end of the cutting edge Body scleiites except the 
termlnalia noimal for winged specimens of the Ordei Wings with subcosta 
reaching to one quarter the length of the wing R strong boidered b> fine daik 
lines confluent subterminally with R the fmud vein reaching the termen 



R. forking to R and R,, midway along the wing R,„ simple becoming 
obsolete before the margin M represented only by a row of hairs and by the 
pigment band normally bordering each vein or its trace In this Order Main 
stem of Cu, sttong, reaching the maigin, its anteiloi branch (Cu,.) no stionger 
than M Anal vein short but distinct Some live weak cross veins between C 
and Ri, and two stronger between R, and R , All veins, or (if obsolescent) 
their traces with broad pigment bands, the hyaline areas between being narrow 
longitudinal streaks (fig 2) 
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Teimlnalla (Age 3 4) with tenth terglte divided ti left (10L) and right 
(10R) hemitergitea the suture between which tends to become obsolete pioximilly 
Right hemltergite with its outei margin ptoduced backwaids and Inwards to a 
Blender sinuous process (10RP ) ending in two teeth the outu bluntei and 
more dc i sally placed the inner sh u pe and more ventral Th< Innei part of 
10RP basnlly overlies anothet flap like process (10RP,) the medul chitimsation 
of which is a it ntinuation of the chitinizati n of 10RP Left hemltergite pioduced 
backwaids to a <ultrlf<rm process (101P) acutely tapeied Right cercus of 
two subequal subeylindrical segments the flist (RC ) somewhat thicket Left 
cercus of similai foim the fitst segment (XX ) veiy slightly clavite the second 
broken HuUlmcntny subannulai ccrcusbaslp dlte (RGB) ventially at base of 
light tticus left cercus basipodIte (ICB) well developid tapered rmved 
outwit ds ending obtusely Ninth sternlte (H) tapered cuived to the It ft 
Uun ate distally with a trace of a tubuln structuie doisally A slendei heavily 
ihltlnizid spine arises subterrainally from the left maigln ol the ninth stemite 
with two minute teeth at its point of origin thr spine curves to the light undei 
the tnd of the stemite projecting upwaids and backwaids terminally 

I lie above description and flguies are based on an old specimen which 
being the type could not be fully dissetted It canntt theiefcre be as full as many 
< tliei desci ptlons which hive been biscd on well pieseivcd senes ind inbllshtd 
Uom time to time under the name Oligotomt latieillei It 1 b given in detail to 
obviate auy cutlclsm of the Identity of Westwoods type Fuller descriptions 
unde i the n ime 0 Uitrelllex have bten given by Endirlem (1912) Okajlma 
(1J-b) Menon and Gt >rge (1936) and Davis (1916) and by Kiauss (1911) undei 
the name 0 hot 1 (Sauss ) A Idltional moi pliologlcal p lints nit Included In the 
desciiption of the type aie that (lily one bladdei is ptesent on the flist tarsal 
stgm nt of the find legs and that the first abdominal stemite is much leduced 
1 he second segment of the left teicus is subequal to that if the light In most 
ex unples 

1 he following species may now be listed as synonyms of O sounder *u Westw 

O lutrullii (Rambui) F mbia latmllii Kimbur Hut i it \firu} t it* 1842 
1 312 rnileilcins dcsuiption and flguies of O latnitlu (1 c) aic not fiom 

the type he had howevei examined U&mbui s type in the do Selys collection so 
that the synonymy may be taken as established 

O mtulaiu MLachlui 18S3 Ann Mig hat Hut (5) vol 12 p 227 The 
ldt ntity of M Lachlan s spot les with thut pi eviouBly known as 0 latreillei has 
been suggested by severil authors (eg Endtrlein 1912 NavAe 1918a Filederlchs 
1934 1335) without examination of the typeb In the M Lachlan collection 

(British Museum of Natural Histoiy) are M Lachlan s three oilglnal types each 
labelled Ollgotoma insulans M I ach Type Pieparatlon of the terminalla of 
one of these and examination without preparation of the others left no doubt 
that O insu laris Is an absolute synonjm of O saundertu as defined above 

Ollgotoma eubana Hagen 1885 Canad Kntomologut vol 17 p 141 (Used 
aa a nomen nudum Hagen 1866 p 221 (Ofyntfeo eubana) and by M Lachlan 
1877 p 381 ) Hagens type is In the Museum of Comparative Zoology Harvard 
University Preparation and examination of its terminalla showed it to be a 
normal specimen of laundersU Westw The synonymy has not previously been 
proved by reference to the type 

Qhgotoma horn (de Saussure) — bmbta hot a de Saussure 1896 Mitt Schtoets 
hntomol Ott lx p 854 
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We are Indebted to Krauss (1911) (or the definite Information that O hova 
refers to the Insect under discussion here Krauss saw de Saussures type In 
the Musdum d Histoire naturelle Genera and although his figures (eg PI 11 
figs 9A 9B) are not from de Saussures type there can be no doubt that 
de Saussure s name refers to this series 

Krauss (1 c ) used the name 0 hova for this series believing that O laundersli 
and O latreilUi both stood for the species known to Enderleln by the former 
name and now rightly to be known as 0 humberttana (Sauss) It Is evident 
from a later paper (1917) that Krauss then followed Enderlein in applying 
the name 0 latreilln to the Insect now under discussion and using 0 satin It i mi 
I n Fnderlelns sense 

OHgotoma bram\ no (de Saussure)- Embla biamina de Saussure lc p J52 — 
Krauss (1911 PI i figs 6 6A) has figured the type (Mus Genera) and allows 
it as a different species from 0 hova Although de Saussure and Krauss with 
the specimens before them recognised 0 hova and O bramina as distinct I 
believe that they are to be considered eonspeciflc the type of 0 bramina being 
pci h u s individually aberrant The locality is Bombay India where O mnlmii 
( O hova) occuis and there are no existing descriptions of insects from this 
region to support the belief that 0 bramina exists as a distinct species although 
quite a number of other records of the genus for India have been published 
Krauss s figure of the type of O bramina shows the termination of the outer 
piocess of the right hemltergite is slightly different in form from the normal 
foi 0 taundmti (0 hova) and no process at all is shown from the left himl 
terglte ilth tugh actually such a process is pitsent in all species of the genus 
the mission m ly be due to breakage or to failure to distinguish the structure In 
the unprepared termlnalia The ventral structures shown in the flguie may well 
represent the tubulai ninth stermte curved to the left and its associated spine 
somewhat distorted As Krauss s flgui e is frt m a di led specimen the differen t s 
noted may not lepresent actual structural diffennces but merely a varution in 
configuration assoclited with the state of preservation A careful examlnitlon f 
the type of 0 btamtna alone can establish or leject this synonymy 

Oilgotoma i iihai Navas 1917 hnt Mittulungm vi nos 7 9 l 281 
Iheie can be little doubt thit Kiauss (1917) Is collect in rereinng this species 
to 0 latreilln (recte O minders it) though Naviss figure (fig 17) differs 
appreciably from his own verbal deBciiption and from the tiue structure of 
0 savndersii This is of no significance as a tomparison of many of Navis s 
figures with the specimens from which they were made (eg Oligotoma albertm 
Museo Ctvico di Storia Natuiale Genoa Ulhybodrcus spin tiui Musde du Congo 
beige Tervueren) Indicates that little importance can be attached to any of his 
figures 

Ohgotoma maiqualis Banks 1924 Bull Mus Comp Fool Harvard vol 66 
no 12 p 421—The type In the Museum of Comparative Zoology Harvard llnivei 
slty proved on examination to be a normal specimen of O saundersii Banks 
(lc) writes The genitalia are similar to 0 Inmlans but the second joint of 
the left cercua is much longer than this joint in the right cercus Length of 
body 7 6 mm of forewlng 6 mm Lai ger and darker than O cubana and with an 
extra pale line in the wings Minor variations in the lengths of the segments 
of the cercl frequently occur as individual aberrations and variations of con 
siderable degree sometimes occur such as in a specimen figured by Krauss 
(1911 PI it fig 9E the author has seen a similar aberration in a specimen 
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from Honolulu) The type of O inaeguahs shows 1 elatlvely only \cry alight 
asymmetry In this respect and this cannot be considei ed t f taxonomic lmpoi tance 
In colour and size the specimen falls well within the normal range for O sounder* it 
(syn 0 cabana) and theie Is In fact no extra pale line in the winga 

Localities of Oligotoma saundersil 

Below Is a summary f the dlstilbutlonal reco ds of this species under its 
various pseudonyms Only (hose base 1 n matuie males have been allowed as 
other recoids can have no sign!Seance Lxcipt for specimens n examined by 
later workeis only lecords since the m nogiaph of Kiauss (1911) aie listed as 
the determinations of earlier woikeis cannot be evaluated 
Westwoods type East India 

As 0 latreillii (or latrclllei) Bombay Madagasi at (the types of Rambui 1842) — 
Davis (1936) Queensland Brnbine Townsville New Caledonia Nounu i 
Endcrlem (1910) Aldabia led hndetlein (1912) South Foimosa 
Madagos ar East Africa West 1 c mba Id Darts sal tm South Bi axil Slate 
of Santi (atharlna (olombti St Jean Cubi hiledemhs (1923) 
Madagos ai llOt I tune lamatave tnt Duchesne Friedulchs (1934) 
Biazll Stale f Stu Cathailna Huinb ldt Dstmt Diltlsh hast Africa 

Chliomo (Nyosaland) Muon and Gu gc (1036) Inliu. Salsette Isl 

iiintkulain Cochin State—Mukeiji (1935) Inlia Bombay Pitsidency 
Cential I rovlnces Ceylon Pei tdeniya—Navis (1918a) Cubi Biazil 
tolombl (piobably not oiifcinal lefeiences)—NavAs (1922) Biazll Bthia — 
Nivas (1923b) Slngapoie Mabt ite (* Muscit) New Caledonia Noumea 
Mozambique Vallde du PungonA ( R Punt,we) Ficnch Guinea lies dc I os 
Tonquln Clio gahn Navis (1928) Sumatia lading—NaviB (1929) 
Congo Panga Aiuwlmi Luebo DJamba Bas Ueli Kimbou Kwango — 
Okajlma (1926) Southern Japan—Rimsky Korsakov (1914) Foimosa 
Anplng Alikong 

As O imularis Hawaiian Isds (the types of M Lachlan 1883)—Pei kins (1913) 
Hawaiian Isds Kauai Oahu Molokai Maul Hawaii 
As O cabana Cuba (the type of Hagen 1885) 

As 0 hova Madagascar (the type of de Saussuie 1896)—Kiauss (1911) South 
Madagascai French Guyan i St Jean 
Ab O bramtna Bombay India (the type ot de Saussuie 1896) 

As 0 tochat Brasil Ceari (the type of Navis 1917) 

As 0 inaegvalis St Croix West Indies (the type of Banks 1924) 

New Records In addition to types discussed In the synonymy mature males 
of O saundersxx from the following localities have been examined by the author 
Californian Academy of Science* gin franetteo Honolulu— Museum of Com 
patative Zoology Harvard University St Augustine Trinidad 10 5 35 N A 
Weber Wlecsdale Florida 24 4 — C H Paige —British Museum of Natural 
History Aldabra Isd 08 9 J C h ryer Ascension Cats Zambesi 29 711 H 
Swale Ceylon coll Th waltes Kaunakakal Molokai Perkins Mts Walmea 
Kauai Perkins Zomba Nyasaland H 8 Stannus— Museo Oivico di Btoria 
\aturale Genoa Bamblll Congo 1907 coll Rlbottl— Museum d Hisioire natutellt 
Palis Bdkily S Madagascar A Seyrlg— Colombo Museum Ceylon Warahaman 
kada Southern Province 14 3 35 — Matleay Museum Sydney University Rock 
hampton Queensland and environs numerous tecoids specimens collected by 
and received from Mr W J S Sloan 
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V(inability of Ollgotoma siundersii 

The species as heiein iecognlz<d is subject to variability in the taxonomlcally 
unimportant characteis of slzt and colour and in ininoi stiuctuial details Total 
lengths of mature males langi from 5 mm to marly 9 mm ind the general 
body coloui from pale yillowlsh brown to chocolate bi own The specimen listed 
from Warihamankada Ceylon wis exceptionally (Ink biown The nuinbci of 
cioas veins in thp wings is vai table and the stiucture of the tip of the outei 
process of the light hemltciglte is aubjeet to minute vaiiatlons Individual 
vaiiations in the telativo lengths of the segments of the cercl also occur 

It would seive no puipose to lciognize any vai nitons such as the above undei 
vailetal or subspeclhc names Membcis of the spec us have undoubtedly been 
much spread over the face of th< globe by mtn and a detailed Btudy of variation 
could not therefoie be anticipated to yield geogiaphic data of any value 

The tcinile (v tg Unis 1916 1938) imbscascs no chu ictus of tixonomlc 
importance 

Oiuoiowv iiiwbikiiv>\ (de Siussuie 1396) 

Fmbia humbntuina de Saussim 1S96 Mitt Schun~ Fnt mot Oes lx p 363 
Ceylon 

Krausa (1911 1*1 l fig 70 h is flguied d« Siussuie s lype (G< tu va Mils ) 
It belongs to the apecus incoriectly known to Krauss (1 o ) ind Kndeiletn (1)12) 
aa 0 savndetsu (or saundirst) Undei this name it has been will flguied by 
other woikers In addition to the above eg Rimsky Koisakov (1914) Okajlma 
(1926) Shao Win Lins (1934) and Menon and George (193b) A detailed 
descilptlon Is therefore unnccessuy heie The flguu of the Urmlnaln (flg 5) is 
from a specimen in the Museum of Comparative Zoology from Mt Maklllihg 
Luzon Philippine Isds The species 1 b immediately recognizable by the external 
subterminal tooth on the outer piocess of the light hemiteigite (10RP,) The 
process of the left hemitergiti (10LP) ends typically in i small bifid daw 
dtiected outwaids although vaiiations in ibis atuutuic may ottui (v i g Menon 
and GeoiM 1936 p 90) The bttadlh of 10RP and the Bire and position of its 
aubtermintl tooth an somewhat vndabk In this leaptct Krauss s flguie of the 
type differs slightly fiom his flguie of i spiinnen from Java (le flg 7) and 
from the figures of authois quoted ibove The taxonomic letognitlon of such 
vadatlons would seive no useful purpose foi the ltaBons noted under O sounders ti 
Specimens of O httmbei tiana fiom Ceylon do not In genetal agree with 
Krausss flguie of de Sauasuios type as opposed to published figuits of specimens 
from other countiies in the bteadth of 10RP, In the Colombo M iseum there 
are specimens from vailous localities in Ceylon agieelng more closely with Kianss s 
figure 7 than with his flguie 7C (the type) 

It is unlikely that Fmbta klugi Rambur (1842 p 318) refeis to the InBect 
under discussion here It is given (with a query) in the synonymy of O 
•avnderst by Enderleln (1912) This synonymy is copied by Navis (1913a) 
without query Both authors were referring to the Insect now known to be 
O humbertiana Rambur s type from Brazil Is stated by Hagen (1886 p 197) 
to belong to the MnBeum in the Jardln dea Plantes In Paris’ and Krauss (1911 
p 80) states that it is in Mus Paris It is not now there nor (fide Enderlein) 
In the de Selys collection where others of Rambur a types are to be found 

Rambur does not desciibe the wings so that it cannot be decided whether 
the venation waa Oligotomold As the type is apparently lost and the original 
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description and lack of detailed locillty Rive no hope of Identify ation the species 
should be listed as permanently uniecognlzablc It may lie mted that Ramburs 
description of the appendages (teicl) is suggestive 1 ithei cf a membei of the 
beries to which belongs Olynth t brasthensis Gtlfflth and Pidgei n (1831 2 ex 
(•ray Ms ) This seiits is rnlainly not telated to Ohgjtoma hiving U foiktd 
and a new genulc name Is in fact requited to lepl ice Olyntha which is a homonym 
of the carliei Qlynthus Huhntr (Coleopteia) This senes includes Olyntha 
rufkaptlla Buimeistei with which Hagen synonymized Lmbut klugi It is not 
congeneric with tmbxa Latreille as statod by Lndeilein (1912) 

Navis (1922) reftrs a seiles from fa Pit lower California (Mexito) to 
0 lalxfotnica (Banks 1906) The seiles (in the Paris Museum) pioved on 
ixamin ition to be 0 hun but tana Thi locality is i consideiablf distance, from 
Bankss type locality (Los Angeles California) The actual identity of 0 call 
fomua will be dealt with shoitly In a pipei by Mr B S Ross of the University 
of California 

De Saussures type locality in inert lv ( evlon The following records based 
on matuic males exist undei the name 0 \aunitt\u (or imnidern) Fnderleln 
(1912) Fast Afrit i koimosa Louth Rinn) Ceylon Singipoie Frlcderichs 
(1927) Manila Philippine Isds kiltdeilths (1924) Kagoshima Japan Dutch 
Last Indies BuiUnzoig Malang Puling Ki iuss (1911) Singapore Javi 
Menon and Gtoigt (1936) India Bombiv Salsetli Isd Lrnaknlam Cochin 
State Mukujl (1976) Ross led Andamans India Rarkudn Isd Madras 
Piesidency Burhanpui Ctntial Prov Calcutta Medhi Satara Distnct Bombay 
Presidency Rutnaglil District Saugoi Cential Piov Nav&s (1918ft 1923a) 
Manlli Philippine Isds—Navis (1923b) India Pondlcheiry Malabar Coast 
Seychelles Mahft Cjioman de Gengi —Navis (1928) Rio Cassluo Portuguese 
Guinea Minhla Buminli (Buuna 7 ) —Okajima (1926) southein Jipan — 
Rimsky Korsakov (1914) Anping Boimosa Sh 10 Wen Ling (1934 1936) Amoy 
University China 

The following are the localities ot mature malPB i f 0 humbertlana seen by the 
author Zoological ituaeum Buxteixzarg Jive Buitenzoig (several lecords) — 
Mmeum of Compatatite Zoology Han aid Unmrnty Philippine Isds Mt 
Makilllng Luzon coll Baker La Carloto Ct ntial Oct Negios L E Ukhanco 
3 I960 Manila Banks —Afmeim d Histone naturcllr Pan* La Paz Lower Cali 
fornia 1914 I Diquet— Colombo Mukuih Ceylon Bintenne 10 28 Horo 
wupotana 910 24 Katagamuwa Southern Province 7 11 2 36 Marai Vlllu NW 
Province 24 3 33 Pulmoddai Tiincomali District 

The series from Borneo fiom which Hagen (1885) redescilbed O •xaunderui 
is in the Museum of Compaiative Zoology Harvaid University Hagen (lc) 
suggested the use of the name 0 ftorneenm foi this Berks but in the same place 
decided to lefei it to 0 saundex sn It is not cout>piciflc with cltbei of the species 
here under consldeiatlon but is the same as that now known as O vosaeleri 
(Krauss 1911) This series will be considered In a later paper 

Variability of Oligotoma liumbertlana 

The general colour of mature males of this species varies between pale and 
dark feiruglnous the,total length from 55 mm to 8 mm The number of cross 
veins In the wings Is variable Minor variations in the processes of the hemltergltes 
have been mentioned above 
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Dhciutlon 

The troplcopolltan distribution of 0 saundtrml and O humbrrtUma Is evident 
from the facts listed above A third species 0 nigra Hagen 1886 (syn 0 
mesopotamira Esben Petersen 1929) Is also very wldeapiead Its distribution 
will shortly be dealt with in a paper by Mr F S Ross All three species probably 
owe their wide distribution In part to human tiansport Apart from these species 
the range of the genus Oligotoma (Including Apoithjnta Kiauss 1911 v Davis 
1936) extends from East Africa through India and China to Southern Japan the 
Philippines the East Indies New Guinea Australia and Tasmania and some 
Islands In the Indian Ocean This distribution Is in contrast to previous concepts 
as the genus was believed to be Indigenous in alt warm count!lea 

Certain speilcs have been Incorrectly referred to Oligotoma the following 
tequirt new genetic names being actually not directly related t> OHgotoma 
O hoipei Myers 1928 Cuba O hubbardi Hagen 1886 Florida O rufi olllt de 
Saussure 1896 Central America O ivl ata Nnvds 1923b Galla Anula Africa 
O t enosa Banks 1924 Cuba 

These will be deilt with in later papers except O hoipr s Myers which is 
being dealt with by Mi F S Ross 

The genus Is exceedingly compact showing tew affinities to uthei members of 
the Order The general form of the light hemiteiglte In the male especially the 
structuie marked on the accompanying figures as 10RP and the distribution of 
the main veins of the wings lemain constant thioughout the component species 
The family which the genus forms the Olfgotomidac must temporarily be 
considered to contain no othei genus Nolohgotoma Davis 1936 and Anlsembia 
Krause 1911 possess structural (venational) lesemblances but these can be 
regarded only as convergent Notollgotoma belongs rather to a aeries or genera 
Including Burmitembia Cockerell 1919 Fmbonyeha NavAs 1917a ffetohgotoma 
Davis 1986 and PtUoct rembia Friederichs 1923 (cf Davis 1938 p 267 footnote 
2) Anisembla lather to a series including Oligotoma honpre Myers Whether 
as Krauss (1911) considers Haploembia Is leferable to the family Ollgotomldae 
Is very problematical It certainly possesses a long outer process to the right 
hemlteiglti but the icniaindei of this hemiUigite is not otherwise veiy close In 
structure to Its homologue in Oligotoma Another point of similarity lies in the 
left cercus whose flist segment always lacks nodules Those species referred to 
Haploembia which have nodules on this segment (eg II caprnt is Esben Petersen 
1920) are rightly referable to Dtetyoploca Krauss 1911 (ssnsu Rimsky Korsakov 
1927) lather than to Haploembia In its other chaiacters eg tarsal bladdeis 
Haploembia differs markedly from Oligotoma and as Haploembia is entirely 
wingless It is Impossible to decide Its affinities to Oligotoma on the Important 
character of venation 
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A KEY 10 THE MARINE ALGAE OF NEW SOUTH WAI ES • 

Pait 2 mmanophyou (Phaeophyceae) 

By V vi ekik Mai B Sc foi met ly Science Reseat ch Scholat In Botany 
the Univeiaity of Sydney 

|R ad 26th A|ill 1JJ ] 

In 1909 Lucas tecoidtd 43 specits of biown alkie fiom the eaBt coast of 
Austialla since th it date the numbei ot sj ties tecoided foi New South Wales 
has been lm leased to 83 the numbt i In this kty 

Setchell tnd Gaidnei t> stheme of tlassincitlon (192B) lias been followed 
almost exactly In idlillon the. woiks ot Niwtnn (1931) and Tllden (1935) have 
been consulted lepeatedly J Agaidhs Sptiu s Saryouoi um Amttahac (1888) has 
bten followed foi th< Stiff isiun si ocles in this key Iucass Seaweeds of South 
AustrilU (1936) his been used csi<daily in connection with the Dlctyoticeae 
1 ho abbrex all ns used as aul headings under localities arc as follows 
Bi ley Bailey F M (1KJ6) 

C S &III Lu as ( ollectlon Coun tl f r beefttfl anl In lustrlal Resear h Canberra 
1) 1 I)e Toni C B (189a) 

Harv Aus Harvey W H (1868 63) 

Herb Notes Notes or Data of collet lions found at the National Herbarium Sydney 
J At Agardh J (1888) 

Laini, Lain* K M (1900) 

Lucas <1913} Lucas A H S (1918) 
lu as (19 IF) Lucas A H s (193 ) 
lu as (1936) lu as A 11 S (1936) 

Lucas C S & I R Notes Herl nut Notes fron tl litas Uectlon Canberia 
Muell s ndcr W 0880 

N t Herl The algal scctloi N itl nal Htihami Sj It e> 
okaraura Okui ura K (1104) 

Solder Bonder W (1871) 

Tllden A boss Tllden J L and Fessenden A I (1931) 

Lnlierslty The algal herbarium l niverslty of Sydney 

The system of classification used in the piesent key 1 b as follows 
Mn.\>opiiYC» 

Phaeosporeae 

bphacelarlalea Sphacelartaceae (bphaielana) Cladostephaceae ( Cladottrphut ) 
Stypocaulaceae (ktypocaulon) 

Ectocarpalea Elachtsteaceae Myi ionemataceae Ralfslaceae Leathwiaceae 

(Leathena) Aaperococcaceae (Atperococt us) Punctarlaceae Scytosl 
phonaceae (fleo Scytonphon Colpomenia) Ectocarpaceae (hctocatpun 
Pylaiella) Strtywlaceae Aeglraceae (Bactrophora) Chnoosporace&e 

( Chnootpora ) Heteiochordarlaceae 
Cutlerlales 

* Continued from Vol lxill 1938 p 118 
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Sporochnales Sporochnaceae (Sporochnus Carpomttra) 

Desznarestlales Desmarestlaceae Myrlogloiaceae (Myrtoglota) 

Chordarlales Chordariaceae Collodeamaceae Scytothamnaceae (Hcytothamnui) 
Dlctyoelphonales Dictyosiphonaceae Spei matochnaceae (S permatochnus) 
Lamlnariales Choidaceae LaminarUceae Lesson laceae (MatroeyaUa) 

Alaiiaceae {Etklonia) 

Aplanosporeae 
TUoptei ldalea 

Dlctyotale* Dlctyotaceae (Gymnotoiuk 7onaiia Homot okttichus Padtna 
Spathoglonum Neuioiarpui DxUyota Dtlophut l ohosptra) 
Cyclosporeae 

Fucalea baigaasaceae (Suigtutum (atpophyllum tilonettllta lyttophyllum 
/S catena Phyllospora) Fucaceae (Hoimama) Dmvillaeaceae ( Varco 
phycva \athiia) bplachnidiaceae (\plui hmdutm) 

M»i *Nomu'it*8 Stli 

Reproduction sexual only 

Thallus at maturity never unicellular or monoHlpht nous but (.ompitcd of differentiated 
and complex tissues growth terminal reprodu the structures located within the thallua 
In ecneeptacles und associated with branched paraihyses female gamete non motile 
male gimete mottle by means of t« > laterally placet cilia f unequal length fertilise 
tlon effected when both gametes have escaped Into the water 

Tribe Cyclohfobsab Aresch 

Reproduction sexual and non sexual 
Aplanospores present 

Fronds filamentous or eomplanatc reproductive cr»,an* in the surfa e f the lhallus 
non motile non sexual spores occur singly r In group* <t four bl ciliated soospores 
sometimes present also Tribe ArcaNO<cpoaB*n H & Q 

Aplanospores absent 

Non sexual reproduction (where known) by si spores with two lateral cilia male 
gametes motile biclllated female as above or non motile typical members possess 
unilocular soosporangla and plurltocular gametangla and have the gametophyte and 
sporophyte of very closely similar else and structure Tribe Phabosporbab Thur 

Tribe Phasorporeab Thur 

Uametangia piesent cn macroscopic plants (soosporangla known or unknown) 

A terminal cell present and conspicuous plants usutlly tufted thallua filamentous 
monoalphonoua near ir at the tips usually becoming polyaiphonous below through 
longitudinal walls—also there may be cortlcatlon due to descending filaments whole 
attached by filaments or discs branching where present very regular unilocular and 
plurllocular reproductive structures on the same or similar plants and consisting of 
transformed apical portions of usually short branchlets The cell wall differs In 
composition or constitution from that of any of the Ectocarpales In that when older It 
darkena If treated with eau de javelle turning black In mature cella 

I Order Sphacblariauu Oltmanns 
The terminal cell if preaent at leaat not conspicuous This Includes Cutlerlales 
Oltmanns Gametes nearly or quite equal growth In length strictly aubapical often 
trlchothalllc thallua variable unilocular and plurllocular reproductive structures on 
the same or similar plants II Order Bctooabbaum 8*0 

Only unilocular soosporangla present on macroscopic plants (gametangla known or 
suspected of being on macroscopic plants) 

Thallua built up by means of branching cell filaments which adhere more or leas strongly 
to one another 

Speciallxed sort of sporangia encircle the thallus or occur at the apices of the 
branchlets III Order Spobochnauu Bauvageau 

Zoosporangia Immersed in the oortlcal filaments 
Growth sub apical from apical filamenta not trlchothalllc colourless hairs generally 
present thallus of three layers an Inner layer of slender filaments (which may dls 
appear) an intermediate layer of cells which are longer than broad or thick and a 
cortical layer of short anticlinal asalmllatory filaments—the whole enclosed In )elly 
V Order Crowd abia lbs 8*0 (part ) 
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rerminal growth conspicuously trlchothalllc frond clothed where young with 
densely crowded exserted simple or branched coloured monosiphonous hairs 

IV Order Dbsmabsrtiaumi 8*0 
Intercalary longitudinal division occurs as a result of which true parenchymatous tissue 
Is formed 

Growth apical or sub apical 

Growth sub apical from apical filaments thallus of three layers an Inner layer of 
slender filaments (which may disappear) an Intermediate layer cf cells which are 

longer than broad or thick and a cortical layer of asslmllatory filaments combined 

into a tissue xooepormngla Immersed In the cortical tissue 

V Order Cxobdabiamm 8 * (, (part ) 
Growth In length apical cylindrical thallus much branched and composed of two or 

sometimes three tissues the Inner tissue of elongated cells the outer of shorter 

nearly iso diametric or somewhat flattened cells hairs scattered singly over the frond 

and soon deciduous VI Order Dicttoriphonalbm SAG 1 

Growth never apical Increase In length being caused by the tissue between the 1 lade 
and stipe or (in the Chordaceae Dumont ) that Just abuse the holdfast plants large 
and complex In structure and usually consisting of base stipe and blade tissue 
usually differentiated Into central hyphal cells (some with trumret cells) Inter 
mediate tissue and a c rtleal tissue of small eells unilocular xoosporangla of the 

macroscopic plant aasoclated with unicellular parathyaea and forming extensive son 

VII Order Laminariacbb Oltmanns 

I Order Sfhacblariacxs Oltmanns 

Branches formed from initial cells below the apical cell although haire may arise by 
dlroit division of the apical cells untlo ulsr and plurllocular reproductive structures 
stlpltate 

Unilocular ind plurllocular reproductive structures borne on the ordinary branches 
Sphacelarlac eae Relnks (emend Oltmanns) 
The external lajer of rectangular cells arranged in a regular transverse band lower 
portion of the plant often provided with a false c irtex Only genus recorded for New 
Bouth Wales 1 Hphacelaria Lyngb 

Secondary branchlets whorled unilocular and plurllocular reproductive structures borne 
on special branches growing near the apex these special branches Inserted between the 
i rdlnary whorls Cladostephaceae Oltmanns 

Main axis densely c rtlcate by the growth of rhlxoldal filaments secondary branches 
ecortlcate hairs in tufts Just below the apices of the branches Only genus recorded 
for New South Wales t CladoMtepkut Ag 

Branches formed by the direct division of the apical cell In a manner similar to the 
formation of the hairs of Bphacelaiia and Cladoatepkus Stypocaulaceae Oltmanns 

Frond pinnate central axis consists of a number of cuboldal cells surrounded by a wide 

band of corticatlng cells fertile branches bear numerous sporangia In groups In the 

axils Only genus recorded for New South Wales 3 Btypooaulon Kuets 

II Order Bctocarpaib* SAG 

Punctarlaceae KJellm Strlariat eae KJellm Hctcrochordarlaceae 8 A Q Dlachls 

teaceao KJellm Myrionemataceae Foslie (orthog mut ) and Ralfslaceae KJellm do not 

occur here Fronds are usually erect membranaceous or filamentous wben globular or 

prostrate they are either hollow or camose (not so in Elachlsteaoeae KJellm Myrlonema 
taceas Foslie (orthog mut ) and Ralfslaceae KJellm ) 

Fronds Irregularly globular and hollow or flattened and solid camose thick Inner tissue 
of large colourless cells and loosely parenchymatous of dl- or trlchotomous filaments 
outer cells coloured and In anticlinal rows held together at least loosely by the 
surrounding Jelly soosporangla and gametangia with loculi unlseriate or nearly so 
Immersed In the external anticlinal rows and borne on the same or similar plants 
plant arises from a primitive basal disc and Is epiphytic or saxlcolous 

Leathealaceae 8AG 

Zoosporangia pyriform to ellipsoidal attached at the base Only genus reoorded for 
New South Wales 4 Leatkarta Oray 

Fronds elongated erect when globular not camose 
Fronde mambranaceotfs or flattened at times hollow (this includes Punctarlaceae 


KJellm ) 
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Borl definite entirely projecting end scattered over moat of the frond frond* * llgulate 
or eaocate almple differentiated Into an Inner tlaeue of nearly colourless cells and an 
outer coloured cortical layer growth trichothalllc at first later Intercalary hairs 
present Asperococcaceae Foelle 

Faraphysea present Only genus recorded for New South Wales 

6 Aaperoooooaa Lamour 

Sort usually indefinite superficial (not projecting beyond the surface) gametangia 
very closely packed fronds cylindrical or hollow flattened and solid or more or less 
globular and hollow main growth In length at first trichothalllc later Intercalary 
frond of two or three layers of tissues the outer being of smaller assimilating cells 
hairs when present o cur in groups Bcytoslphonaceae* Foslle 

Frond cylindrical not membranaceous 

Frond monoslphonoua occasionally polyslphonous branching various filaments arise 
from superficial (occasionally penetrating) filaments or from a small superficial disc 
cells uni nucleate with parietal chromatophore(s) unilocular and plurllocular repro 
ductive structures arise from branchlets transformed wholly or in part or are Inter 
calary Ectocarpaceae* Hare 

Fronds more ccmplex (this Includes Htrlarlaceae Kjellm and Heterochordarla eae 
8 ft < ) 

Crowth trichothalllc no distinct sorl occur sporangia and gametangia neither super 
flclal nor projecting but s attered in assimilating filaments fronds erect branched 
gelatinous and of two or three tissues the central t Issue of larger and 1 nger 



of two sets of tissues an Inner of large cells an o 
coloured cells In short anticlinal rows crypt stoi 
arising from clusters of hairs and spreading «ver 


s cr more layers of small 
r gametangia uniserlate 
e at times Into confluent 
Chnoosporaccae S ft O 
1Z CKnaoapora 3 Ag 


Frond solid (or very nearly so) and strap shaped flac Id tapering to a small solid stipe 
at base gametangia with uniserlate loculi gametes freed by complete dissolution of the 
entire wall 8 Ilea Fries* 

Frond hollow and cylindrical flattened globose or difterm 

1 Inner layer of cells thick walled vertically 
1 rounded cuboldal assimilating cells growth 

7 Boytonpho» Ag (emend Thur ) 
juvenile form) membrane rather thin and 
membranaceous entire (though it may be lacerated In age) inner tissue of large 
rounded nearly colourless thin wslled cells outer of small cuboldal asstmtlatory cells 
gametangia early developed around groups of hair filaments later spreading over the 
entire frond surface 8 Colpomenia Derb ft Sol 


Creeping portion of the vegetative filaments superficial or penetrating the host merely 
by rhlaolds soosporangla and gametangia transformed branchlets or tips of branches or 
branchlets and so strictly terminal 9 Botocarpu* Lyngb 

Creeping filaments not penetrating the uninjured host soosporangla and gametangia 
catenate Intercalary soold liberation via lateral pores 10 PyiaieUa Bory 


•For greater clarity the key to the genera of this fsmlly Is placed st the end of the 
Order Hctocarpales 

* If the growth be sub apical not trichothalllc and If the plurllocular reproductive 
structures occur only on macroscopic plants this genus will need to be placed In the 
Chordarlaceae Relchenb (In part) Both the above mentioned points of classification are 
as yet unsettled In this genus but plurllocular reproductive structures have been 
reported on macroscopic plants 

* Betchell ft Gardner (ISIS) support priority of the generic name of I lea Fries over 
that of Pky Hide Kuets 
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111 Order bPORocHNALM Buuvagtau 

Unilocular and plurllocutar reproductive struttures on or aming articulated ramuli on 
receptaclea Bp rochnaccoc (Relchenb ) Decne 

receptaclei c yllndrlcal globose i r club shaped beneath 
11 Bporoohnua Ag 
receptacles shortly conoid <r ml triform no pencils of 
14 (arpomitra Kuetx 


Spor-tnglferous regions 1 e 
lentils of deciduous hairs 
S[< rangifercus regions le 
plumes 


IV Order DssgAansTiALss SAG 
IXsmartstlaceae KJellm does not occur here 

Cortic tl fllanints free fronds fllancntous erect yllndrlcal solid (always In Australian 
types) r liter tutulose central strands f large col turless cells the peripheral cf two 
sorts (1) free short cirtlial filaments with rounded terminal cells and (2) oxserted 
monos th nous filaments with basal meriMematlc cells and outer cells provided with 
phai i lasts and ctnscciuently coloured cl urless hairs absent Myrloglolaceae Ku kuck 
Axis f trend pclysiphtnous or hollcw below (Australian tyics polymphonous alw lys) 
Only genus rtccrded from New South Wales lv Mytiogioia Kuckuck 


V Ordor Chordasialsb B AG 

th rdarlaceae (Relchenb ) In part and Collodesmaceae 8 A G do not occur here 
No llHlln t ccrtlcal anticlinal fllaraents occur Scytothamnaccae S ft G 

frond 11 f rm rcpeatelly and unequally brenchod the anastomosing mass of filaments 
be th clong cted axial and radiating peripheral held In a Jelly like substance reticulum 
more dense In the cortical region sporangia elongated and Immersed In the peripheral 
fllamei is Only genua recorded from New South Wales 16 beytothamn is HAH 

VI Order Dicrtt eirHoNALXS* S A 4 
Dictvcslphonaccae UT does not occur here 
bporiligla borne at the base of more ir less clavatc par&physcs or Intercalary 

Spermatochnaceae KJellm (11m mut ) 
fund lillform elongated and regularly brinched central axis consists of a central 
cell and a band of corticallng cells from which arise elongated iBslmllatory filaments 
ind hairs sporangia borne at the bnse of clivate puraphyses Only genus recorded 
from New South Walea 17 Spcrmatochnua Relnke 


VII Order t aminahiales Oltmanna 
Chrrdaceae Dumont and Laminarlaceae Relchenb do not occur here 
The stipe is distinct at least when y< ung an 1 paraphyses bear hyxllne appendages In 
the types so far recorded from New South Wales 
Splitting arises at the transition place or within Us influence fronds composed of hold 
fast branching atlpe and a few to numerous blades no cryptostomata or tufts of hair 
laraphyscs unicellular Nc outgrowths develop as In Alarlaceae exeept In Leaaoniopaia 
Ktlnke Leasoni&ceae SAG 

Sort on the ordinary blades stipe scorpiold sympt dial This is the c nly section recorded 
for New South Walts Macrocysteae Kuetx (11m mut ) 

Stipe aolld Only genua recorded from New South Wales ID Maorooyatia Ag 

Outgrowths arise at the transition place or within Its Influence Alarlaceae SAG 

Mature outgrowths confined to the blade This Is the only section recorded for New 
s< uth Wales Ecklonleae Setcbell 

Lamina plnnatlfld ribleaa and broad Only genus recorded from New South Wales 

16 Biklonxa Hornemann 


1 Bphackuajua Lyngb 

Branching pinnate pinnae frequently opposite Irregular In length but becoming shorter 
near the tips of branches articulations about equal In length and breadth 

1 Jt cirrXoaa (Roth ) Ag 

Locality —Harv Aus l ort Jackson 

Branching not plnnata articulations longer than broad 1 B tribuloidea Menegh 

Locality—Nat Herb Tuggerah Lakes Harv Aus Fort Jackson Kiaraa (also 
Victoria) - 


•The Order Dictyostphonalea S A G Is here regarded as extended to lnolude those 
members of the Spermatochnaceae with growth from a distinct apical call This 
extension Is suggested by 8etchell and Gardner (19t5 p 687) 
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8 CusompRvi Ar* 

Whorli of remull vary close together And difficult to dlfferentlAte joints of the ramull 
shorter than broad 1 C tpongiotut (Llghtft ) A» 

Locality —Nat Herb Tuggerah Lakes (also Victoria) C8 AIR Narrabees Herb 
Notes Lake Macquarie 

Whorls of ramull close but distinct Joints about as long as broad 

4 C vcrtioiUatua (Lightft ) Ag 

Locality —Nat Herb Narrabeen (also Victoria) 

I Sttpocaulon KueU 

Frond notably stupose to 30 cm or more high and harsh and stiff fruits o cur 1 or 4 
aggregated In the axils 6 S panieulatum (Suhr ) Kueti ’ 

Locality—Nat Herb Klama Narrabeen Newcastle (also Victoria) University 
Broken Bay f 8 AI H Bondi or I ong Bay—cast up 
4 Lbathbbia t ra> 

Thatlus of metallic green shining irregularly glob se hollow sacs of up to cm 
diameter paraj h>ses clavate gradually and uniformly enlarging upwards 

« L difformit (I Inn ) Arosch 
Locality—Nat Herb (also Victoria) CHAIR Eden 
5 Aspsrooooous Lamour 

Fronds attenuated at the base swelling Into elongated sacs which may be constricted Into 
segments sort dotted over the surface paraphyses numerous 7 A ballot it Lamour 
Locality —Nat Herb Eden Twofold Bay Botany Bay 
8 ItjRA Fries 

There Is a disc like attachment organ frond ova] or cuneiform no hairs or laraphyses 
ectur plant very variable 8 / fatcia (Muell ) Fries 

Locality —Nat Herb Plant as Phy Hills fascia (Muell ) Kuets Farm Love Sydney 
Woolloomooloo Bay Sydney L 8 A I R Plant as Phyllitit fatcia (Muell ) Kuets 
bydncy district Maroubra Wollongong Kurnell Manly Bondi 

7 Bcttosiphon Ag (emenl Thur ) 

Unbranched frond Is intestlnlform sometimes articulately constricted attachment by a 
small disc sporangia associated with paraphyses 9 8 lomentaria (Lyngb ) J Ag 

Locality —Nat Herb Husklsson Jervis Bay Lucas (19J8) North as tar as Sydney 
8 Cou-omrnia Derb A Sol 

Thallus consists of pale brown bladders without stipes—attachment being by a l road 
base the cortical layer consists ot 1 or 3 rows of < uboidal cells—the Inner layer of larger 
rounded cells 10 O sinuosa (Roth ) Derb A bol 

locality —Nat Herb Middle Harbour Sydney Newcastle (also Victoria) University 
Watsons Bay L8 AIR Botany Bay Port Jackson (also Queensland and Lord Howe 
Island) Muell llant as Atpcrocoocut rtnuotus Bory Tllba Tllba 

9 BcTOCAWtis* I yngb 

Plant tufted usually about 30 mm high and rarely If ever exceeding 1 cm usually 
epiphytic branching diffuse articulations at the base half as long as broad and In 
the other parts four or mors times longer than their breadth plurllocular reproductive 
structures egg shaped or elongated sessile or shortly stlpltate unilocular reproductive 
structures egg shaped and sessile II B timpliciutculut Ag 

Locality—C 8 AIR Manly DT (also Queensland) 


•Notes in the Algal Section of the National Herbarium Sydney Indicate that there 
are Intermediate forms between the two species listed below 

•Sender (1880) lists Bpktcclario paniculate Lgto as from Tllba Tllba This species 
la not mentioned by De Toni (1806) Spkactlaria paniculate Suhr Is a synonym of 
•typocaulon panic*latum Kuets 

• S AQ (1936) use chromatophore form discoid or band shaped as a means of 
distinguishing species of Bctocaryut The writer has found both forms present in a single 
filament of B oon/ervoidee 



I nger than broad plant gelatinous adhering tt paper 13 P littoiaUa (Linn ) Kjelln 
Locality—L 8 AIR South Head Port Jackson 


11 Bactropho&a J Ag 

1 a wer branches plnnatcly branched becoming simple and 
amending fertile filaments oc ur near the apices 14 B 

Locality —Nat Herb (also Victcrla) 0 8 &1R laden 
Branching absent or simple never pinnate 
Distinct stipe present branching alternate and rare or abset 

11 

/ < callfy —Nat Herb Twofold Bay (also Vic torla) 

N distinct stipe present branching Irregular and frequent 
IS B 


Locality —Tilden & Fess Klama 



B ftlum (Harv 

spices blunt 
irregularle lllden 


uste on 
) J Ag 

led 

I J 

ft Teas 


12 Ohnoospoba J Ag 

Fronds densely caespltcse of the same diameter throughout except at the slight!* 
uttenusted apices branches forming acute angles 17 C pact Ac a J Ag» 

Locality —Muell Plant as C faatlgiata J Ag N 8 W 


13 Spobochni s Ag 

Reccitacles borne on pedicels which are at least longer than the receptacle 
Hcceptacles linear cylindrical obtuse at each end frond very lax and slender 

18 B Moorcl Hare 


I ocallty —Nat Herb Parramatta River Tort Jackson (also Victoria) 

Receptacles spherical or ovoid frond terete 18 8 radlci/ormie (R Br ) Ag 

Locality—Nat Herb Botany Bay Uden Muell Tllba Tllba 
Recei tacles borne on pedicels which are shorter than the receptacles fronds cylindrical 
branching repeatedly decompound 30 8 comoeue Ag 

I ocahty —Nat Herb Botany Bay (latel not attached) (also Victoria) 


14 CARpoiiiTRA Kuets 

1 lant much branched and Irregularly dlchoti mous thallua compressed branches erect 
with acute uxlls attenuated at the base and obtuse at the apex receptacles occur at the 
thickened ai Ices of the branch midrib 31 O coetata Batt 

Locality—Nat Herb Plant as t Ca&rerae Kuets (also Victoria) C 8 Jt I R Plant 
as C Cab eiae Kuets Bden Harv Aus riant as C Cab ferae Kuets Klama 

15 MnuooLOiA Kuckuck 

Branching alternate or Irregular every portion of the frond thickly clothed with long 
free villous hair like articulate filaments which are branched at the base 

33 U Houriut (Harv) Kuckuck 

Locality —Nat Herb Plant as Hyriocladla Bcurtue Harv (also Victoria) Harv Aus 
Plant as Jfyrtoetedte Scnrtu# Harv Newcastle 

* As the result of hn published work on the variation of this species found near 
Sydney the writer considers B ttheuiorut (Dillw ) Lyngb should be Included as a 
variety 

10 Under the name C faettgiata J Agardh Included his C poci/toa and C attention 
By rules of priority C padjlca must be accepted for our species 
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18 bCYTOTHAMNUS HAH 

Frond somewhat compressed or terete the median part vaguely ramose the ultimate 
ramull thin rigid and acuminate *8 8 australis (J Ag ) H & H 

Lrcahty —Nat Herb Manly Bond) (also Lord Howe Island) 

17 SpanMATOCHNUH Relnke 

Apices of the filaments without peripheral filaments branching dichotomous branches 
elongated secondary branches few the apices attenuate sort not sharply differentiated 

21 B LeioliaU (Thur ) Relnke 

Locality —Nat Herb Plant as 8 LcjolMi (Thur) DT Tort Stephens 
18 Macroctutis Ag 

Main stipes bear at their summits the young differentiating blades and along the greater 
part of their length at regular intervals the mature lateral blades each with a pyriform 
bladder at Its base which in turn is supperted by a abort cylindrical stipe bltdes rigid 


whole surface stipes thick 26 A radiate (Turn ) J Af. 

Locality —Nat Herb Between Harrington and I’aruuhar Inlets lwced River Rich 
mend River Mny \\oy Urunga Farm Cove Clifton Cardens Long Bay Bermogul 
Jervis Buy (cast up) (also Lord Howe Island) CS &1R Botany Bay to Long Reef 
Herb Notes Clarence River 1 ort Macquarie Manning River Forster Port btephens 
Newcastle Tuggerah Hawkesbury River Port Ha king Lake IUawarra Nowra Bate 
man eBay Pambula DT (also Victoria) bonder I lant as B radiata Harv (also 
Queensland) (As Harvey treated B lantilofca as metely a variety of the plant under 
discussion this rec rt for Queensland cannot be accepted as definite) Murll 1 Iba 
Tllba 


Locality —CS AIK Tort Stephens (also Victoria) 


The Tllopterldales Kylln do not occur here (the aplanosporea of these occur singly 
and unilocular aooaporangla giving rise to bl ciliated suosporea are sometimes produced) 
Fronds of moderate else complanale plants usually attached by a stupose base growth 
apical reproductive structures formed from superficial cells and projecting beyond the 
surface aplanospores In groups of usually four produced from a single mother cell 
no soosporee produced gametangla usually In dense sort distinct oogamy occurs male 
gametes with a single clllum VIII Order Dicttotalbs KJellm 

Only family Dfctyotaceae Harv (Itm mut) 

Fronds flabellate soned with conspicuous lines of Innovation growth In length by the 
division of many marginal cells thallus eoostate 


No Independent tufts of paranemata on the frond frond composed of several layers of 
cells (dtstromattc in Cktanldote J Ag ) reproductive organs may occur on both sides 
of the thallus sort entirely supernclal at maturity 
Striae of cortical cells radiate fan wise In pairs as if twinned 
Sort naked and on the upper surface sub sonate frond flat fan shaped and with 
lobes 20 OymnoMorua J Ag 

Sort protected by a hyaline Indusium paraphysee present frond sttpltate 

81 Zonaria (Ag ) J Ag 

Striae of cortical cells radiate fan wise singly ultimate divisions of the frond fan 
shaped thallus plelostroraatlc sorl prominent paraphysee present Indusium 
absent 88 Homoeoitrichuo J Ag 

Independent tufts of paranemata on the fronds thallus ecostate and flat fronds 
renlform and orblculate the edges Involute or scrolled lamina sometimes spilt Into 
lobes thallus of two or more layers of paralleleplpedal cells covered by a single 
layer of coloured cells reproductive structures formed In transverse sones hairs and 
reproductive structures on one side of frond only 22 PadlHa Adanson 
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Fronds erect nowhere soned with lines of Innovation 
Terminal c ells of the frond numerous and radiating fan wise 
Fronds ecostate sub palmate dk hotomous spores single or twinned and evolved on 
both faces of the frond thallus of Inner empty angular cells in several layers and 
an outer tone of cubical cells scarcely smaller but coloured 

24 Bpathogloaaum Kuetx 

Frond prominently costate and dichotomous thallus of an Inner sone of rectangular 

empty colourless cells and an outer (<orti al) of tubical and densely coloured 

cells (monostromatlc layer) reproductive structures on each fur of frond tetra 

spores oollocted in naked sort paranemata occur apart from the sort In clumps 

25 ATeuroc arpua Webb A M ihr « 

Terminal cells of frond converging towards a central apkal Initial cell 
f rond ecostate reproductive cells b >rne on frond proper (but c n prollferatlc ns In 
Qloaaophora 1 Al) 

Frond flat dichotomous and composed of a median monostromatlc layer of large 
cclcurless cells cover'd on ea h face by a cortical layer of small coloured cells 
hairs occur In gr u|s on b th surfaces 28 DUtyota Lamour 

Fit nds as above but the central layer <11 or polystromatl 27 DUophua J Ag 

Holdfast much and diffusely branched frend erect stem cylindrical or compressed 

especially In the upper part cirtiloglnnus and closely set thn ughout with patent 

lateral branches branches slender flat furnished with a mllrlb in the lower half 
ultimate divisions linear spirally twisted alternately pinnate and bl cuspidate 
reproductive structures on both surfaces In dlfft se son on the plnnulss 

28 Loboaplra Aresch 

20 < v mnosorus J Ag 

Plant varlegately pale brown 28 O variegatua (Lamour ) J Ag 

Locality —Nat Herb Ling Bay ts ilR (also Vlct rla and Queensland) Herb 
Notes Tuggerah Muell Plant as Zonarla varlegata Mert 1 ort Jacks n 
Plant very dark tuning black on being exposed or driotl 

28 a nigrtacena (Bond ) J Ag 
Locality — Nat Herb Cronulla I nj, Bay Narrabeen Tugtemh Port Stephens (also 
Lord He we Island) CHAIR (also Queensland) Binder Richmond River Billina 
21 7 onabia (Ag ) J Ag 

btem terete or wlngo 1 thallus much divided In general outline being flabellate bran hes 
end in deeply parted basally wootlv lai lnlae whose segments are narrow linear trun 
cate sparingly toothed or Incised no paraihyses occur In the sort 

SO Z Tumerlana J Ag 

Tocality —Nat Herb Eden (also Victoria) 

Frond (where unbranched) or branches Luneate flabellate 
Frond stupooe on under surface colour varlegately pale brown 

U Z Dietingiana J Ag 

Locality —Muall NSW Lalng (also Norfolk Island) 

frond rather erect branching margins coarsely crenate 22 Z crenata J Ag 

Locality —Nat Herb (also Vlctirla) CS AIR Port Jackson Maroubra Bondi 
Port Stephens (also Queensland) 

22 Houobostoichub J Ag 

Stem terete stupose much branched branches end In narrow wedge shaped flat 
segments which are free from stupa (wool) 32 H Binclairii (H AH ) J Ag 

Locality —Nat Herb Built Kkama Narrabeen Tuggerah Bondi Newcastle (also 
Victoria) Herb Notes Lake Macquarie 

IS Padina Adanson “ 

Tissue subcorlaceous frond fan shaped and split many times the base stupoee 

84 P Ft atari (Girev ) J Ag 
Locality —Nat Herb Rimma (also Victoria Queensland Lord Howe Island and 
Norfolk Island) C8AIR Eden Maroubra Lucas (I858) Generally around 

Australia M ue ll Tllba Tllb a____ 

“Setchell A Gardner (1825) give the reaeons for the adoption of the generic name 
tfeurocarpua Webb A Mohr In preference to the more customary Halissria Targ Toss 
“Lucas (1828) says he Is lncllnsd to follow Harvey in referring Australian speolsa 
of Podlno all to Povo*lo Until definite proof of synonymy is forthcoming It Is 

perhaps wiser to leave the species as they are labelled In the herbaria consulted 
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Tissue thick subcorfaceou* below delicately membranaceous above highly reticulate 
plant attenuated at the bast the broad (an shaped upper part simple or cleft the 
frond or lobes being curled Into funnel shaped cups while growing on the upper surface 
deciduous orange fllaments fringe the concentric bands these replaced by white chalky 
powder on the lower surface SS P pavonia (Linn ) Lamour 

locality—Nat Herb Port Jackson Forster (also Queensland Norftlk Island and 
Lord Howe Island) C S * 1 R Long Bay Herb Notes Tuggcrah 

24 Spathoocossum Kuets 

Apices squared and sinuses conspicuously rounded plant much branched 

36 8 cornigci um J Ag 

Locality—Nat Herb I i rt Jackson I ort Stephens ( S AIR Botany Bay 
26 Neurocabfuh Webb & Mohr" 

There are no veins running from midrib to margins In the New hi ulh Wales spetles 
Spores form a linear band on either side of the midrib leaving wide sterile margins 
(nuciferous glands arranged In recurved ariheg frtm midrib to margin the tufts cf 
paranemata larger than In N Mueller! *7 N acroatichoidca <J Ag ) nov timb 

Locality—Nat Herh Plant as /falls'He aci oitichoides J Ag Port Jackson I ort 
Stephens (also Queensland and Victoria) 

Spores do not form a linear band t n either side of the midrib 
Spores form a cloud like patih continuous from midrib to margin muciferoua glands 
and tufts of paranemata scattered over the surface axils rounded and margins entire 
3H AT Mucllrri (Sjnd ) nov comb 
Locality —Nat Herb Plant as IlaluerU Muellcii Bond (also Vnttrla) Harv Aus 
Plant as JJalUeru Mucllni bond Port Jackson 
Spores scattered over the frond 

Segmenta denticulate IS N Woodwatdla (K Br > nov comb 

Locality —Lucas (1913) Plant as nallterlt Woodwardia (It Br ) J Ag Balllna 
(also Quoensland) 

Segments entire 40 N polypodioidea (Desf ) nov comb 

Locality —Bonder Plant as Hallaerla polypodiotdts Ag Balllna (also Queensland) 
(As Bonder treated N Woodamdia as merely a variety of the plant under discussion 
thla record for New boulh Wales cannot be accepted as dehnlte ) 

26 Dicttota Lamour 

Base of the plant not stupase or woolly the attachment being ly means of many long 
simple thread like fibres arising from the base of the Trend and from the lower parts 
of the principal raebtdes apices of the much elongated segments of the frond are 
blunt 

Plant dark olive green the tips of the dichotomies lighter and flabellately expanded 
the branches of each dichotomy slightly diverge above a rotundate sinus segments 

often narrower near the base margins of thallus have the Internal stratum thicker 

than the usual monostrnmatlc surface of the thallus (apices and margins excepted) 

covered with small dense and crowded hairs 41 D piollflcant A A EJ S Oepp 

Locality —Nat Herb Long Bay Tuggerah (also Queensland and Lord Howe Island) 
Lucas (IMS) Narrabeen Newcastle 

Membrane rather translucent lighter tn colour towards the extremities segments of 
the Irregularly dichotomous frond linear cuneate much attenuated at the base and quite 
entire frond width variable 42 D radlcana Hart 

Locality —University Port Stephens Bonder (also Queensland) Harv Aus 
(also Victoria) 

Base of the plant stupose or woolly 

Apices of segments forked and furcate or rather rounded obtuse frond delicately 
membranaceous cuneate at the base afterwards nearly linear much and regularly 
divided dlchotomously the segments being elongate cuneate ultimate branches approxt 
mately equal In length frond width variable If narrow segmenta may twist spirally 
and entangle no proliferations occur on the surface spores scattered over the disc of 
the frond leaving a clear border on the margins cells elongated 

43 D dickotoma (Huds) Lamour 
Locality —Nat Herb Botany Bay KlrrlbllU Point Tort Jackson Port Stephens 
(also Victoria and Queensland) 


u See footnote on page its 
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Frond decompound-dtc hotomous densely striate—especially in the older portions 
cortical cells rectangular 

Fertile cells occur over the central area In almost linear long tudInal parallel lines 
which may be broken 44 D robuata J Ag 

Locality —Nat Herb Botany Bay 
Fertile cells occur scattered Irregularly over the central area 

4 i V Uneaten (Ag ) Orev 

Locality —Muell Clarence River 

27 Dilophi a J Ag 

Frond caespitose atteched by radicles dec< mpound dichotomous with linear erect 
segments adult fronds marked with conspicuous transverse wrinkles margins thickened 

the Inner stratum <f the lamina there consisting of feur layers s rl occur In broken 

median scries 4b D motplnafwa J Ag 

Locality —Nat Herb Long Bay luggerah (also Victoria) 

38 Lobospira Aresch 

Thallus wiry and spirally much twisted the lower portion being librous the quadrate 
cells of the thallus surface ct nverge towards the mites of each terminal tooth of the 
pinnule 4* L bicuapldata Areach 

Lo allty —Nat Herb Eden (also Victoria) 

Tribe Ctclosporbab Aresch 
IX Order Fucalju Kylln is the only order 

brond differentiated Into axial and lateral members and consisting of holdfast stem 
branches and leaf like organs vesicles and specialised receptacles may also be present 
oogonia mcnosporouB growing regl n at the apex of the rachls being somewhat ebacure 

Sargasaaceae 1 * (Docne ) DT 

No differentiation of frond into axial and lateral members 
Frond n t h( mot.eneoua 2 t 8 o spores (4 In Australian species) produ ed per 
oogonium holdfast disc shaped Fucueae (Lamour ) KJellm 

Frond monilJform and lramhing internodes inflated and tarrying the toncrptacles 
paranemata simile Only genus rec rded from New South Wales 

35 Mormoaira Bndl 

Frond hemogeneoua no special organa developed conceptacles scattered over the whole 

>rond solid Durvillaeaceae 1 * oltmanns (llm mut ) 

Frond hollow cylindrical containing fluid within plnnately branched on all sides 
thallus of two layers of cubical epidermal cells and three layers of polygonal to ovate 
cortical cells within these are long filaments bordering in the central mucilaginous 
mass Splat hnldlaceae Mitchell A Whitting 

Plant pale green to brown when mature disc holdfast Only genus 

38 Splachnldium Orev 

Sakoasbagsab (Decne ) DT 
Receptacles specialised from the frond segments 
Receptacles or groups of receptacles arise trim the transformation of the upper tart 
of proper branches 

Stem abbreviated not vesicular giving off long branches, leaves flat modified branches 

29 8argaaaum Ag 

Stem elongated exceeding the branches In height leaves flat marginal 

30 LarpopkyUum Orev 

Receptacles marginal single arising from the transformation of an entire ramulus or 
proliferation 

Vesicles distinct from other organs and stlpltate leaves unspcclalised ramull form and 
not passing Into branches 1 e leaves not mid ribbed 

31 Bloaaavilleaf* Decne (orthog mut ) 


M For greater clariTty the key to the genera of this family Is placed at the end of the 
Order Fucales 

“Gardner (1911) gives reasons for the adoption of the generic name Bloaaevtllaa 
Decne (orthog mut ) in preference to the more customary Cyatophora J Ag 
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Vesicle* not distinct from other organs I ut are Inflation* In the terminal leaves leave* 
alternate mid ribbed and with cryptostomata M Cyitophyllum. 3 As 

Receptacle* not specialised from the frond segment 
Leaven peltate fleshy warted externally and spirally inserted round the stem vesicles 
are modified leaves 8* Scoberto Orev 

Leaves take form of a flattened stem cauline vesicles present leaves Intermixed with 
small Illary processes that may develop Into leaves 14 Phyllotpoi a As 

Dukvillajbacbaji Oltn inns dim mut ) 

Frond stl| Itate flat pirn atlfld r subdlgltate Sf <?dtroi hyc » kueti 

Frond terete vaguely branched and parasitic on other algae 17 Notheia Ball & Uarv 

19 Sasoassuk As ' 

Leaves plnnatiAd the lower segments being broader the upper nairower often ramelll 
form frond formed by the evolution and repeated division of a primordial pinnate leaf 
like axis the parts of which by transformation bear proper leaves vesicles and re «n 
tacles vesicles either minute ellipsoidal swellings In the Hmella and beaked (nrlstate) 
or larger terminal rounded and unbeaked (muttc) receptacle* termlral smooth at 
length racemose on a ramulua This Is the subgenus Phyllotrioha (Ares h ) J As 

Vesicles minute ellipsoidal arlstate common caulls compressed and rugged or nodose 
lower leaves plnnatlfld upper simple sub linear 48 B Uneatt/ollum (turn) Ag 

Locality —Nat Herb Richmond River (questioned by Lucas) Bonder BalUnn (also 
Victoria) 

Vesicles siherlcal mutic large and numerous leaves mu h divided comtound at first 
trlchotomous then more vaguely dichotomous pinnate all the segment* (laclnlae) being 
filiform primary caulls rounded rachldea of branches being angulate rounded petiole 
bases persist as spines on the branches laclnlae warted (vorruculoso) from the 
presence of cryptostomata 49 B verruculoswm (Mert ) Ag 

Locality —Nat Herb (alao Victoria) C S A I R Maroubra 
Leaves entire or dentate serrate but not plnnatlfld or pinnate fronds not formed as 
described above 

Frond an elongated branching axis bearing simple leaves without cryptostomata 
vesicles crowned by a mucro or leaflet unarmed or dentate (this Is subgenus Aitkio 
phyous J Ag ) branches conspicuously angular ramull rotrofract leave* which net ns 
bracts often differ conspicuously from the others 

Receptacles terete unarmed by teeth midrib obvious In the lower leaves but absent 
In the upper ones vesicles almost spherical 
Lower leaves very large oblong lanceolate denticulate and crowded at the base 
SO B paradoxum (R Br ) Harv 

Locality —Nat Herb Eden (also Victoria) 

Lower leaves flat somewhat membranaceous and almost entire (without teeth on the 
margins) 

Leaves elongate linear SI B fallav Bond 

Locality—Nat Herb Clarence River CB AIR Bondi Tuggerah Lakes Bonder 
Richmond River Balllna 

Leaves shorter lanceolate El B laevigatum 3 Ag 

Locality —DT New South Wales 
Receptacle* acutely angled and dentate 

Receptacles terete angulate or two edged and beset with small scattered teeth lower 
leaves flat coriaceous o bo vats obtuse and almost entire 

61 8 globulariatfollum 3 Ag 

Locality —J Ag Illawarra Port Jackson 
Receptacles trlquetro prismatic with prominent acute angled edge* 

Receptacles without teeth lower leave* obovate lanceolate flat corlaosoua whole or 

slightly or distantly dentate upper leaves lanceolate serrate S4 B crotum J Ag 
Loeality —Nat Herb Tuggerah Lakes Port Jackson C9 SIR Manly J Ag 
Port Stephans 


“Bonder (1110) lists J MuoUori Bond as from New South Wales The writer has 
bssn unable to trace this sped** It 1* not mentioned by 3 Agardh (1181) nor by D* 
Toni (1896) 







entire. the outer very dentate midrib not devoloped US 1 lophocarpum J Ar 

locality —Nat Herb Wollongong (aleo Lord Howe Island) tS kIR Narrnhccn 
Minl> Okamura Bondi Sydney 
Receptacles not serrate or dentate 

Receptacles c< mpletely confluent with the branching system which tears them 

59 8 aqui folium (Turn ) Ag 

Locality —Sender riant as 8 obovaLum Ortv Balllna 
Receptacles r-iccmose and each with a distinct pedicel 
Receptacles verrucose and cylindrical lower leaves lanceolate costate with serrated 
margins the upper cuneate obovate and dentate 80 8 fragile J Ag 

Locality—tS &1R Hawkcsbury River (also Queensland) DT Tort Stephens 
Receptacles lanceolate conoid 

Cryplostc matn almost or quite absent leaves with a prominent percurrent midrib 
lower leaves broad lanceolate the upper narrow linear and entire 

61 8 murophorum J Ag 

Locality—Nat Herb Wollongong Thirroul Twofold Bay (also Lord Howe 
Island) Cb&IR Narrabeen (also Queensland) University Nelsons Bay 
Port Stephens 

Cryptostomata Inconspicuous or arranged in a series on either side of the midrib 
Mature vesicles ellipsoid spherical often aplculate and on petioles longer than the 
vesicles leaves serrate dentate lower broad-lanceolate the upper narrow linear 
cryptostomata arranged In a series on either side of the midrib 

61 8 leptopodum J Ag 

Locality —Nat Herb (aleo Queensland) CS AIR Coogee Bondi Port 
Jackson Jervis Bay (also Lord Howe Island and Victoria) Horb Notea 
Bermagul Tort Hacking Woy Woy Forster Urunga 
Vesicles spherical and petiole often shorter than the vesicle It bears 
Leaf serrations never atute 

Upper leaves lanceolate serrate dentate or uneven at the margins with a series 
of cryptostomata arranged on each aide of the midrib lower leaves broader and 
with but few cryptostomata 6* 8 spiawHyerum Bond 

Locality—Harv Aua Sydney, (also Victoria) Bonder (also Queensland) 
Lucas (1936) On all the coasts of Australia except the North’ Musll 
Balllna 

Upper leaves small entire or obsoletely dentate obtuse, with two rows of small 
glands mid rib conspicuous, lower leaves large, sessile, obtuse and whole 
(rarely bind) 64 8 Qodeffroyi Qrun 

Locality —Muell Richmond River Nat Herb (also Norfolk Island) DT 
(also Queensland) 

Cryptostomata often completely obsolete, leaves lanceolate-linear, the caullne 
whole the upper sharply acute and unequally serrate dentate the teeth often 
being prolonged Into spines midribs smooth, percurrent 

66 8 polyacantkum J Ag 
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Locality —Nat Herb Bondi Little Coogee Lons Bay C 8 A I H Maroubra 
Jervis Bay Port Jackson Wollongong J A* l ort Jackson ct alius locls 
New South Wales 

80 Cabpophtllum Orev 

Lower vesicles spherical ellipsoid terminated by a leaf or mucro the upper piriform 
ellipsoid mucronate lower leaves of the young plant much pinnatlOd and with uneven 
margins 66 C phyllanthut (Turn ) H A H 

Locality —Muell Plant as C Phyllanthut Orev Sydney 

11 BbossgviLUU Decne (orthe g mut ) « 

Vesicles spring direct from the stem or primary branches 
Veslt les spherical mutlc 67 B ut if era (Ag ) Harv 

Locality —Nat Herb Plant as Cyttophora tn if era (Ag ) 3 Ag Long Bmv Jervis Bay 
(cast up) Bden (also Vlctcrla and Norftlk Island) (BAIR 1 lant as Cyttophora 
uvi/cra (Ag ) J Ag Bondi 

Vesicles cylindro elliptical apiculate stem filiform the lower part belnt, waned tr 
murlcated with the remains (f old branches 68 li Cephalonithot (Labtll ) Kuets 
Locality—Kat Herb Plant is Cyttophora Cej halor nit hot (Lablll ) J Ag (also 

Victoria) Lucas (1936) Plant as Cyttophora Cephalomithot (Lablll ) J Ag 
Victoria to Twtfold Bay 
Vesicles spring from ramull of the last order 
Lonceptaclos occur in two linear series vesicles If i resent mutic 
The whole plant sub dlstlchously pinnate the t Innae being flattened t innniifld stem 
and branches flattened pinnate along the edges ull mate i innules ptdl ellate lane eo 
late passing Into broad flat receptacles vesicles spherical 

(1 B platylobium (Mert ) nov omt 
Locality—Nat Herb riant as Cyttophora j latylobiurn (Mert) T Ag (also 

Victoria) CSAIR Plant as Cyttophora ptalylobrum (Men) J At. Bondi 
Frond plnnately divided the branches emerging from the flat faces of the rachls and 
generally bent back near the base (retrofract) ramull terete not onsplcuouely 
compressed 

Vesicles usutlly numerous but occisionally alscnt plant very varmllc axils sub 
rounded receptacles comi reseed and somewhat less tcrulcee than usual for the genus 
70 B rvtroflexa (Lablll ) nov comb 
Looality —Nat Herb Plant as Cyttophora rrtroflrxt (lablll) J Ag Lden Klama 
(also Victoria) CB AIR riant as Cyttophora retroflexa (Lablll ) J Ag Bondi 

Thlrroul Muell 1 lant as Cyttophora retroflexa (lab) Ag Tllha Ttlba Sydney 

No vesicles occur stem quadrate and robust (much thicker than In It retro) te*o) 
pinnate rachldee not as flat as in the above mentu ned species bases of the pinnules 
persist as small c nlcal protuberances rocrptacles elongated an) slightly com 

pressed 71 B tiliquota (J Ag ) nov < omb 

Locality —Nat Herb I lant as Cyttophora tiliquota J Ag Jervis Bay (also 

Victoria) 

Conceptaclea scattered 1 e not confined to two linear series 
Stem flattened the rachls being dorso vcntrally compressed and giving off pinnate 
much divided branches from the sharp edf.es of the rachls these jlano compressed 
like the stem pinnules warted at the base thence to the apex closely set with 
alternate filiform setaceous Irregularly dichotomous ramull receptacles long 

cylindrical pointed warted and constricted at short Intervals le nedoso filiform 
vesicles absent 72 B rpartioidre (Turn ) Decne 

locality —Nat Herb 1 lant as Cyttophora tparliordet (Turn) J Ag Bermagul 
River Long Bay Sydney district Coogee Klama Thlrroul (also Victoria and Lord 
Howe Island) University Plant as Cyttophora ipartio ides (Turn ) J Ag Port 
Stephens Herb Notes Plant as Cyttophora tpartiotdet (rurn ) J Ag Illawnrra 
Stem usually flattened laterally and it to the ptnnoe emerging fre m the plane faces 
Stem terete bearing pinnae and pinnules etc from all sides secondary stems 
retrofract (bend downwards at point of Insertion) tertiary branches bare on their 
lower half and densely beset above with tertiary ramull these latter closely covered 
with filiform setaceous ultimate ramull especially towards the summits vesicles 
not known receptacles nodose 73 B paniculate (Turn ) Decne 

Locality —Nat Herb Plant as Cyttophora paniculate (Turn ) J Ag T ong Bay 
Klama Jervis Bay (cast up) (also Victoria) CBAIR Plant as Cyttophora 


,r 8ae footnote on page 101 



bead like usually each terminated by a setaceous point 

75 B montli/tra (J Aft ) nov comb 
l ocality Nat Herb 1 lant an ( yatophora monili/na J Ag Long Bay Jervla 
Bay (also Victoria and Lord Howe Island) CS tIR 1 lant aa Cyatophora 
momUfera J Ag Bondi (cast up) Lucas 1 b 41R Note* Plant aa Vyatophora 
monilifcru J Ag Illawarra Sydney Herb Notes Plant aa Cytnpkma 
monili/eia J Ag Batemans Bay 

33 Cthtopryulum J Ag 

Rachidea dcnaely muricatcd lower leavea linear entire pointed and with a row of 
cryptoatomata on each aide of the midrib upper leaves filiform with ovoid vesicle 
swell Inga like beads on a thread the leaf continuing beyond the vesicle recepta lea 
on the intcrli r aide < f the terminal leaves racemose and each stli Hate cylindrical 
lancold plant frequents harbours 78 t murlrotum (Turn ) J Kg 

Locality—Nat Herb Port Stephens Port Hacking Port Jackson Lake Macquaite 
(also Queensland and Lord Howe Island) 0 S A IR Botany Bay Wallis Lake 
(also Victoria) Lucas (1913) Clarence River Lucas (1936) All round Australia 


38 


Soabbria Orev 


Frond a dark colour and much branched branching being Irregular >r alternate lower 
part of the stem and older branches denuded or leaves smooth filiform and flexuous 
the upper portlcn and all younger branches closely Imbricated with small vertically 
compressed leavea which are smooth on the lower side and densely warted on the 
upper side the petioles of these are spirally Inserted round the Btem vesicles sphemal 
sessile and warted 77 S AgardhU Orev 

Locality—Nat Herb (also Victoria) CB AIR Bondi (cast up) DT (also Lord 
Howe Island) 

14 1 HTLLOSPORA Ag 


Attachment oneists of a central ccncave margined disc radiating from which are 
numerous short robust simple closely Imbricating obtuse fibres the solitary stem 

"rises from the centre of the disc branching ptnnately decompound stem and branche: 

‘rap shaped c f approximately the same width throughout piano compressed two-edged 

imewhal thl ker In the middle and densely beset throughout with Irregular margins. 

tvaves which taper to each end and are toothed or mors or less entire whole plant 

very tough and leathery 78 J‘ tomota (Labi 11 ) Ag 

Locality —Na« Herb Woy Wuy Long Bay Sydney (also Victoria and Lord Howe 
Island) CS&IK Bondi Herb Notes Pambula Bermahul Batemans Bay Nowra 


IS Hoaiiosiax Endl 

Btem triquetrous with Interrupted wing expansions which are more or less dentate 
nodes approximately Is long as the vesicated Intern odes 


Locality —Net 


srb Port Stsphc 


(also Queensland) 


rtieulata (Forsk ) Zaa 
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KTY TO THE MARINE ALOAt 0» Nf W Ml Til WALTS 11 


Frond dlchotomouily or Irregularly branched and consisting of a aeries of Inflated 
vesicated Internodes and Aliform nodes Internodes act as vesicles and rec eptacle* they 
vary greatly In aise and shape a cording to the hibltat and this account* for tha 
synonyms attachment by means of a minute disc thallus coriaceous 

DO II Baukm (Turn ) Decnc 
Locality —Nat Herb Botany Bay Lake Macquarie Long Bay Hden (als> Victoria) 
P8tIK (also Lord Howe Island) University Bondi Herb Notes Bermagni 
Lake Illawarra Forster Pert Macquarie Lucas (1938) As far north a* It 
Macquarie Lalna (also Norfolk Island) 

36 Sarcophtous hurts 

Holdfast a large disc stem sub terete at base so n compressed widening and flat 

toning and so becom ng lost In the base of the Kmlna lamina thick slmi le or cnee 

or twice forked the segments being strap shaped and m re or less copiously furnished 

with lateral lanceolate lobes or pinnate which sometimes are again lobultte rr forked 

as the lamina these taper to both ends and possess undulRto margins ilant vary large 

tough and leathery 81 1 potatorum (Lai 111 ) Kuets 

Locality —Nat Herb Eden Pambala Cb AIR (also Victoria) 

17 Nothbia Ball A Han 

Cylindrical base of the plant Inserted in a conceptacle of the host slant Hormoatra 
Banktii (Turn) Dec ne branches Umar fusife rm much attenuated at their lnsertl n 
and tapering towards the apex they arise fre m spere entitles of older branches axis 
composed of long Interwoven fllaments the periphery being of sub horlxontal parallel 
radiating slender coloured fllaments 83 N auomal t Ball A Hart 

Locality —Nat Herb I ort Stephens Crookhaven Heads Newcastle (nls Vlcl r a ) 
l nlveisity Long Reef Lucas (1913) Twofold Bay 
38 Splachnidicjm Lrev 

Main frond quite simple linear club shaped cylindrical tai erlng to the base trun ate 
at the apex lateral branches similar to the primary and spring prolifer jusly from Its 
sides there may be tertiary similar ramull whole plant very mucilaginous attach 
ment by means of a conical disc 83 B i ugorum (Linn ) (>rcv 

Locality —Nat Herb O tan coasts about Sydney t rookhaven Heads Newcastle 
(also Victoria) l S A1 R Middle Harbour Narrabeen Bondi Long Bay Lucas 
<1936) As far north as Newcastle Muell Tllba Ttlba 


8YNONYM8 

Undei the name of each accepted species ate listed those synonyms which 
various workeis have attributed to it In each case t bracketed numbei then 
follows ThiB numbei indicates the authority quoted for the acceptance of the 
synonymy The numbeis and their corresponding leferences are (1) Do Toni 
O B (1895) (2) Harvey W H (1858-63) (3) Harvey W H (1848-51) 
(4) Agardh J (1888) (6) Lalng R M (1900) (6) Lalng R M (1906) 

(7) Lucas, A H 8 (1909) (8) Herbarium Notes from the Lucas Collection 

CS AIR, Canberi a (9) Newton, Lily (1931) (10) Lucas A H 8 (1913) 

(11) SetcheU, W A and Gardner, N L (1925) (12) Sondei, W (1871), (13) 
The generic name has been changed by the writer In the present paper (14) 
Grunow, A (1874) (15) Sonder W (1880) (16) Kuckuck (1930) 


1 SPHACBLARIA CUtRHORA (Roth ) Ag 
Bpkacelaria cervicornie Ag (1) 
cirrosa vsr eervicomit Ardiiut (1) 
fuaoa Ag (1) 

irregularit Kuet* (ex parte) (1) 
faponica Martens (1) 
peunata Lyngb (1) 
peunata Lyngb (excl var B) (3) 
ro oamoaa Reinsch (1) 
rkUophora Kuets (1) 

Conferva otrrhoea Roth (1) (3) 


Conferva tirrhona Dlllw (3) 

/tut a Huds (1) 
intertexta Roth (3) 
marina Dlllw (3) 
peunata Huds (1) (3) 

prehrcvU Dlllw (1) 
villoea Dlllw (3) 

Btypooaulon biprnruitum Kustx (1) 
Ccramium ertrharum Hook (8) 
oirrhotnm Ag (1) 
pennatum Roth (1) 
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Varieties lm lude 
Sphatclarla fuse a Harv (9) 

2 Sihaiflabia thibuloidbs Menogh 
Uphacdatla brackygonia Mont (1) 

tacapitula KJellm non Lyngb (X) 
tope Hats Kuetx 7 (1) 
tcitworuii Decne 7 (1) 
fulva Roots (1) 

No toe llollandtae Solid (1) 
ttgtda Bering (1) 

Criamium /ahum Bertol (1) 

3 < I AOOSTKl HUM HPONOIOMUM (Llghtft ) Ag 
( ladustcphui laxua FI l)an <T) excl ayn 

(1) (S) 

at tat t ua Suhr 7 (1) 

urtinllatua var apongtoaua I arl <1) 
Conmfion spongiosum DC (1) 

/ orni hit tutus Linn (non Waif ) (I) (3) 
Lon/eiia spongxosa Hudn (3) 
apongiosa Llghtft (1) 
l CLAD08TK HUB VEBTICILLATUB (Llghtft) 

( lutloatephua australis vir Ponticua feperk 
(1) 

kcdulgwtdes Bory 7 (1) 

Ujntophvllum Ag (1) (3) 
sponglosus Kuetx non Ag (i) 
(omintoaua Kuets (2) 

I ueua hirsutua Wulf non Linn (1) 

, t rtidllatua Wulf <1) <3) 

Con/ova cct atophyllum Roth ( 7 X) (3) 
Mm lophyllum Roth (1) <3) 
iirtlcilloto Llghtft (1) (3) 

Ccrumium i trticillatum DC (1) (3) 

E STYPOOAULON PANICUhATUI* (Suhr ) 
Kuets 

'stypocaulon fllare Kuets (1) 
gi actltsccns Kuets (1) 
hordtaceum Kuets (X) 
tlrgatum Kuets (1) 

Sphacclat la /liana Sond (1) 
grattlcacena Dies et J Ag (1) 
hotdeacea Har\ (1) (2) 

Mueller t Sond (3) 

ponuiilota Suhr non Herlng (1) (7) 
stop aria Sond (2) 

('tty pot aulon) spioigera Areseh (1) 
it rgataH&H (1) 

( Lhathbbia DirroBHis (Jinn) Areiuh 
Leatkasla manna J Ag (1) 
manna Bndl (3) 

tubcrlformls 8 F Gray (I) (3) (J) 
thaetophora marina Lyngb (1), (8) 
Nostoc moWnum Ag (I) (8) 

meaenUricum Ag (1) 

Clavatella Nostoc Bory (1) 

Rivulaila tubsri/ormis Engl Bot (X) (3) 
Got yntphora baltica Kuets 7 (1) 
marina Ag (1) (3) 

Ulva mesenterioa Bonn (1) 

Coryuophloea tallica Kuets (X) 

Tremclla differ mis Linn (1) (3) (11) 


7 Aspsrooocci s BUILOBU8 Lamour 
Aaperococtus ) ugosua B bulloaua Duby 
(1) (S) 

tennis Zan (1) 

I uttiirt Hook (1) (J) (7) 
uti teutons DUrv (1) 

Fncoeiium btillosum Ag (X) (2) 

Vac Gregory t Suhr (1) 
tenue Kuets (1) 
utruulare Kuets (X) 

Gastxidium Opuntta Lyngb (1) (3) 

Uha Turners Dlllw (1) (3) 

fc I IRA fascia (Muell ) Tries 
Phytlltta caespitoaa Le Jol (X) 

/ostia Kuetx non Le Jol (X) (XI) 
Phytolapathum runeatum Kuets (1) 

] annual la caespstosa J Ag (1) 

< ltHcata Suhr (1) (3) (8) 
tit bilii Ag (1) 
last la Ag (X) 

/asna Muell (6) 
papyrlna Bory (7) 

Focus /aacta Muell (1) (11) 

/astut FI Dan (X) 

Ills i fascia Lyngb (6) 

Pctalonta /astla Kuntse (11) 

Varieties Include 
Phyllltis dc bills Kuetx (1) 
flhfottils Balt (11) 
rostcn/olia Relnke (11) 

Pctaloma debilts IJerb ft Sol (1) 

/ ur IS Phyllitis var subsessilis Clem (X) 
f amlnarla racspltosa J Ag (11) 
dc blits Ag (1) (11) 
papyrlna Bory 7 (1) 

Pkyllitss Delle Chlaje Hydrophyt (1) 

9 Sot to siphon lohantabia (Lyngb ) 

J Ag 

'ttytoatphon filum sur fiatulosua Ag (1) 
/Hum var lomrntarlus Ag (1) 

Alum var y Ag (3) 
fiatulosua Ag (1) 
lomentana Endl (1) 

Chorda /Hum var flstutosa Kuets (1) 
filum var lomentana Kuets (1) 
flatuloaa Zan (1) (3) 
lomt ntaria Lyngb (1) (11) 

Viva fistuloso Good ft Woodw (1) 
almplictsstma l lem (1) 

( on/erva fistula Roth (1) 

Aolenla fusoata Bory (1) (3) 
Aspetocotcus oastaneus Carm (1) (3) 

( hloiostphon Bhutllesoarthianua Kuets (2) 

10 Colpohbnia BINIOSA (Roth ) Derb 
ft Sol 

Aspnocootus sin loans Bory (1) (7) 

Viva cavernosa Forsk ( 7 ) (1) 
sinuosa Roth (1) (11) 

Bncoelium stnuosum Ag (1) 
rlnuosum Kuets (13) 
vcsicatvm Kuets (1) 

Uydroclathrus slnvosvs Zan (l) 

Stilophora sinuosa Ag (1) 
icstcata Harv (1) 
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KIT TO THt KARINE ALGAE or NEW SOUTH WALES II 


A odor meMHtencitm Dclle Chlaje 
Hydrophyt Neap (1) 

Tremello cerina Clem (1) 
ruguloeo Clem (1) 

Eonorla stnaosa Ay 
Varlatle* Include 

Colpomenla tuberculata Saund (II) 
ScyfodpAo* bullotut Saund (II) 

11 BOTOCARPUS BlktrLICIVBOELVB Ag 
Ectocarput trreg ilartt Kueta (1) 

18 EotOCARPUS OONFRRVOIDBJ5 (Koth ) 

Le Jol 

Eotorarput amphiblut Harv (1 a ) u 
oonfervotdet var tUic tloeut Auct (la) 
oorymboeue Kueta (la) 
praci litmus Kueta (la) 
sillcvlosus Harv (9) 
iIHciIoim Lyngb ex parte (1) (11) 
epalatinue Kueta (la) 
viridus Harv (1 a ) 

Ceramium confetioldee Roth (1) (la ) 
(ID 

confervoideum Roth (la) 
siiioulosum var atrovtrene As (1) 
siUculotum Ag (la) (8a) 

Conferva eilieuloea Dlllw (la) (8a) 
siltoulosa Dlllw (excl synonym*) (11a) 
Varietlea Include 

Ectocarp a amphibius Harv (11a) 
approxl alum Kueta (1) 
arachttot leue Zan (1) 
arc a Kueta (la) 
boa bvcluu* Kueta (1) 
ceratoldee Kueta (1) 
cou/et voidet t arcta KJellm (la) 
var hiemalU KJellm (la) 

B «u bulatut Hau k (excl synonyms) 
(11 a ) 

f subulatu* Collin* Holden & Setchell 
<11 a ) 

draparnaldiotdee Kueta (la) 
draparnaldiaeformU Kueta (1) 
fatcicvlatut Kueta non Harv (l) 
fiagelUformU Kueta (1) 
flavetcens Kueta (1) 
futcat ts Zan (1 a ) 
hiemalU Crouan (la) 
intermediue Kueta (la) 

Kochianue Kueta (1) 
leptovarput Kueta (1) 
macrocerat Kueta (1) 
uebulotut Zan * (1) 
aiteao Do Not (1) 
oohroleucus Kueta (la) 
pateaa Kueta (1) 
polycarpus Zan (la) 
pseudosiKovlosu* Crouan (la) 

PIrpmaeu* Areach (1) (11) 
rlpidw* Kueta (la ) 
ru/ulue Kueta (la) 


Ectocarput tiliouioeu* nebulotue A g (1) 
parvis Saunders (11) 
epinoeut Kueta (la) 
eubulatus Kueta (1) (11a) 
terminates Collins Holden * Setchell (1 ) 
venetus Kueta (1) 
uermirelli/erua De Not (1) 
verminosus Kueta (la) 

Corlietlaria artia Kueta (la) 
fvecata Kueta (la) 

Eatgellana Kueta (1) 
iiermiHoso Kueta (la) 

13 Pylatblla littoralis (Linn ) KJellm 
PyUtUlla /leanlis Rupr (1) 

nordlandioa Rupr (1) 
pyrrhopo* Rupr (1) 
aoaaiilis Rupr (1) 

Sotocarput compactus Ag (1) (3) 
crlnitu* Croall T (1) 
ferruoineus Ag (3) 
fbmus Areach (t tentail* Areach et 
var rupi i cola Artach ) (1) 

UttoralU Ag (1) 

f ptofensus Lynab (11) 
ocAraccit Zell Zwelte 1 olarfahrl non 
Kueta (1) 

Conferva UttoralU LJnn (1) (3) 
lUtorahe Linn (In part) (11) 

Varieties include 

Pylaulla UttoralU KJellm ex parte (1) 
f compacta (linn) KJellm (l) 
mac ooarpa Foslle (1) 
vaiia KJellm (1) 

Ectocarput brn.hiatus Ag (1) 
coi ipactut Ag ex parte (1) 
flrmue J At, (1) 

var 1 ptncola Areach (1) 
f icmalU Areach (1) 

/luviotctis Kuets (1) 
land *burpti Dick (1) 

UttoralU Wyatt (1) 

var braoMatue J Ag (1) 
t brachtatui Areach (1) 
t vemalU KJellm (1) 
var 7 compaotus J Ag (1) 
t amelloeue Kuets ex parte (1) 
siKculos to 7 flrmue Ag (1) 
eubvcrtioillatue Kuets (1) 

VidovwHH In Heugl Relse non Uenagb 
(1) 

Sponpomorpha caetanea Kuets (1) 

C et amium oompaetum Roth ex parte (1) 
Spo nponema caetaneum Kuets (1) 

14 Bactrophoba niorrsons (Harv ) 

J Ag 

Clodortphon nigrescent Harv (1) 
nigricant Harv (1) (?) 

15 Bactrophora pilum (Harv ) J Ag 
Metoglola fib am Harv (1) 


“ The a within the number bracket indicates that this Is claimed by the authority 
quoted as a synonym of B eillculoeue (Dill ) Lyngb which species he regards as distinct 
from E con/trvoidet (Roth ) he Jol 
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17 Chnooxpora 1ACJ1ICA 1 \g 
Chuooepora fimliutala \ u pait/fta T Ag 
(11) 

baigamum tilih/n in I Unis U Idm A. 
Sett hell (11) 

11 SlOROtHSl 1 KVD1C11 RM1 (U Bl ) 
Afc 

I licit* iadit if ji I i 11 Ur (L) (_) 

21 CARIOM1TRV (.OMTAl* Bill 
C aipoinlha t ab in n. Ivu tr (9) 

( utus ( abioae < lein (1) (J) 

contatus fetickh (J) 
spamthuit tabniae \fc (1) (J) 

.2* Muiiooioia m, lK )i , iHm ) Ku 1 k 
Mil ioi India it i mu Hu\ 111) HO 
21 SCI rOTHAMNL M Al sTRALTB (I At) 

H &H 

( hoidana aiistialis J (1) 

24 SvtKMATl l UNI h 1 I JOL1H1I ( lhui ) 

R< Inks 

Spci matoi hints min mjw lint kuetr (I) 
'iltlophoia Lcjohau Thur (1) ( l) 

. Mai hoci *Ti8 pyru*mia (Linn) 
l/fll O Pit IK UIICfHlflf fin \ n uoijfsla \g 
U) 

01 tm tttiv Buy (1) 
li ib< mi Arisch (1) 

II imboIdfU Ag (1) 

(iiftyufiu Boi> (1/ fal i iliua) (1) 

Ittltji o t* Bory ' (1) 
jibn/Hi/aua Mont <1) 
piltit/Uo Arenth (1) 
plauicuuli* Air (1) 

Pumijna Bury (1) 
tcnni/olia lost & Btipr (1) 

/ annum in ponu/nn I amour (1) 
h ut us Ailus Humli »t B ml (1) 
Jiumbnldtii B in pi (l) 
pn i/u «* Linn (ml mi Ls|£>> d) 
pnlfn i* Linn (II) 

Lei&onta armata J At, (1) 
cihata Bust et Rupr (I) 

Varieties Include 

ITartocj/sHi D ibeun Armeh (2) 

26 LcklAJNIA HADIATA (TUIR ) J kb 
/ Hr il t tndtalu* Turn (1) 

/ uminai la rarfiafo As (1) 

( open t adiata Endl (1) 

Varieties include 

&tfclon(u eaasperitla (Turn ) J A* (1), 
(2) 

flagrllt/oi mls J Ab (1) 
lanctloba'• Bond (2) 

RUKaidiana J Ac (1) (2) 

* lieu# radlatun car « mspi a(t*Tuin (1) 
Lamlnat (a blruminata Bory (1) 

C annlnghamU Orev (1) 
flagelliformin A Rich (1) 

PrlcurU Bory (1) 
radiata var scaspsrata A* (1) 


r rusptt att Mml (I ) 
flabcllifo 1 1 ilUII (I) 

Pnnarta faiti / «/« Lull (.lies d) 

27 icKioNit i tsm in* s nd 

o P <.\M>iotrfRi,s c \tm-c vti h t Latin ut ) 

J Ag 

/ inn ut tattt lain Mitt (1) 

Diet gulit i am gala Lti ui il) 

Spnfoplos* it i lanrgil ii ku t/ (1) 
Padina fobafu \1 ni ’ (I) 
antgiita < mil (1) 
mmgata Mini (1) 

Sf ipopoilmm /ivv tm kuetr (1) 
laciniatum kutlt (I) 

21 liTHNOS Kit NlUKlcBcrvs (Solid ) 

J \(f 

/ mat in nigi riot n * Sond (1) 

XpilopImuM inpiesii u* Kutls (I) (12) 

10 /OS UI1A T I KVtRIASA T \g 

1 humph u ungiisinta kurt/ non Bir/pofa 
ml nupia Lamour (1) 
i ifr tpta kurls ex parti (l) 
i t s ntlritiipfii* Turn (t) 

t / NtRIA cut SATA I At, 

/imaitu /lata Iltrv non Ag (I) 
i«i l<mm i St ml (I) 

H MomsTmc in t SwclAtim (H AM) 

J \g 

/ nmna Sin hill II II & H (1) 

Phycoplci in siiicliilill kuetr (1) 
Slppopoduim Sun (an it kucl/ (1) (!) 

11 1 ADIS a >risbri (Ores ) J \g 

Patoiilti \ar / tsttsti u* Sg (1) 

' I APIS l 1 avosia (Linn) I amour 
Padma aiipli a kustr U) 
t ummi i»oni Aui t (2) 

JJ Urulllaei Auct (.) 

D I i i d!aei Boty * ( ) 

/ min»*" Grt v (2) 
ggmnonpoi a kg (i) 

Ifedihn onto Bory (1) (3) 

Seapolttawa kuelx (1) 

Onasiia Birt (1) 

Dictpota Buniiiia Lamour (1) (l) 

( Ua cuciiliala fn (1) (2) 

Pauonla Linn (1) (3) 

HabcUaria Paioma Umank (1) 

/onaiSa oyinuoaporn kuetx (14) 

Bavonia Ag (3) 

Paoonio Draparn (1) 
fenuis kuels (excl var ) non X 
Pauonla var lissli Ag (1) 

A ileus Pauotilaun Gtnel (1) 

Pavonmt Linn (1) (3) 


“Following De Toni this synonym has not been accepted 

* This synonym ha» not been accepted by the wi Iter bee footnote to genus Podltia 
in Iht key 
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Varieties Imludc 
bpatogloaanin uisUolo) K (Id) 

A 7 NBURCK AKl t H ACHU1TICHU1D8B (J Afc) 
nov eomli 

Hal lad* act oat It holdia J Ag (1J) 
S/uelleil Hare (partlm) (1) 

3V NauRucARiLb Ml.ri.ucri (bond) nov 

Haliada Vat llit (bond (It) 
polypodwldca Harv (1) 
polypodioldt a H irv (exel syn ) (2) 

1J \BUHOCAHI 1 >, W« ODWARD1A (K Br ) 
nov comb 

Haliada Wooduaidui (It Hr ) J \a (II) 

polypodiotdia ear di nth alula bond (10) 

1 Mias Wooduai dia Brown (1) 

M oodwai din lurner Hist (12) 

40 Nburocaiu uh polypodioidsh ( Desf ) 
nov comb 

Halite,it polypadwutra (Deaf ) \g (13) 

1 uoua ambtgsut Clem t (1) 

tut ttibioHQocotta Stackh (1) 
polypodiotdea Desf (1) 

Viva polypodloldea DC (1) 

Uictyopte, is elongata Lamour (1) 
polypodtoldia Lamour (1) 

42 Dicttota MAOICANS Harv 

Dwtyota inlet mt dia Zan ’ (1) 

sonata 3 Am (1) 

43 Dicttota du hotc ma (Huds ) Litnuur 
HiUyota aouta Kueta (1) 

attennata Kuets (1) 

(DlciyopU is ’) anoluta Schousb (1) 

IDiityopta ib ') loinplanuta ScheiUHli (l) 

dlchotoma colubilie Lenonn (1) 

elongata Kuets (1) 

tmplexa Lamour (1) 

intnoata Kuets (14) 

lati/olla Kuets (1) 

ornata Zan (1) 

’set oea Duby ’ (1) 
sibewieettsts Zan (1) 
spiralis Mont T (1) 
volte bibs Kuets (1) 
vitlgarit Kuets (1) 
ffeut otarpue a Haitians Schousb (1) 
uieolatvs Schousb (1) 

/ Meets dichotom ue Bcrtol (1) 

Oil a dwhototna Hud* (l) ( 1 ) 

Oichophyllium dit hnlumtttm Kuets (1) ( ) 
lulgare Kuets (1) ( ) 

Zonaria dlchotoma \f, (1) ( ) 

Halittria dlchotoma Npreng ( I) 

Varletlea Include 

Oiotyota implexa Lamour (3 ) 

Oichophyllium implicit in Kuets (,) 

48 Dicttota linearis (As ) dree 
Oiotyota aegulllt Kuets ?’ (1) 
aitpustlsstma Sond (1) 
ceylanica Kuets ’ (1) 
dtvaricata Kuets (1) 

Abroea Knots (1) 

Zonarta Heeearl# As (exit synon ) (1) 


47 Lobohpika biluupidata Areseh 
Vitat Hrttma thnyotdre 11 ire (1) (2) 

48 SAHOAKHLM LINEAR11 Ol It V (Turn) A* 

/ tuns ((Mlat 1/oliMS Turn (I) (4) (12) 

14 SAHOesHIM VKUKLCULOHt U (Mert) Ag 

‘ targateum ttdiHuphpllium llarv (1) (4) 

tapdlaci urn H A It (I) (4) 

foe ii III HAH (1) (4) 

l ystophoin flatmln J \g (1) 
itit M/oso J \g (1) (4) 

' in ns flat i idles Lablll (1) (4) 

• e i ii Minins Mert (1) (4) 

u Sakuahhi Id iaradoxum (14 Bi ) Hare 
Hene/es«mi patadoxam J \g (I) 

> tent ptimdtijnt R Ur (1) (4) 

( pat oat ha ptntidoia \g (1) 
llloaa, i itlca put ado J a 1 Kuets ’ (4) 

01 Sarcasm ii lAiue bond 
HU as illfeee foliar Kuetr (I) (4) 

Samoa am it iacxuii i n et (Turn ) 

I in ms leeeiei/ollies Turn (l) (2) 

l ii paianlhut lac, > i/ollue leucts (I ) (2) 

eb saroahsum anci htimii it ei (lain) 

Ag 

Sii laaa I'll any isli/oltt in ( \g ) J Afc (4) 
It, iil, dree (1) (4) 

1 11 i-i anyuatijollnt luin (1) 
fihloimt* Klein (1) 

I plot vat is Mert (1) 
h It hophythia Klein (1) 

<t Sari esst it u phi t exit m J At 
saigas* un ubuiuium Sond ' non Hare 
nea dree (I) (4) 

dl SAIIIAMHtei tut IIOI net (lull!) \g 
bat guts mi dl nai/ollitm e ir aitbtompnaan 

h i ban mi Kuets (I) (I) 

tibooalnm drte (i) (4) 

in,anna Fig et Do Not II) (I) 

) t e is ae/ut/oltus Turn (1) 

1 l ABIOI HehLlTM 1 HYI I ASTHl h (Itlllt) 
HAII 

Cutpophytlnin fiexuuainii tree (1) 
i mi rophylliim Mont (1) 
l n i is Jtexuoaua Hsp (I) 
rhgllUHthua Turn (1) 
bnignaaum Phytlanlhne Ah 41) 

<7 UiOhMgviHPA tvtlPKA ( \g ) Hai e 
t yatophoia mlfita (Ag ) J Ag (1) (J) 
SaigossHin nvl/num Afc (1) (2) 

( auloiyaha avt/cta Areseh (l) 
ts Biamhbvillha Cephalornithoh 
(L abtll ) Kuetr 

( yatophoia Oephalorntthoe (Lablll ) J Ag 
U) 

( yatoeeiia tcphalomithoi Ag (1) (1) 

h urns ciphaloi nithoa Lablll (1) (J) 
Canlocyalla f aphalot ntthoa Areseh (1) 
bk BlOHSSVILLXA PLATTLOB1UM (Mert ) 
nov comb 

l yatophoro Lyall (HAH (1) (2) 
platylobium (Mert) J \g (13) 


*• De Toni considers this Is more probably datgaaeam gtande 
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fuont plulploblum Molt (1) 

Cyslozelio plat glob mm \a (I) 

Platylobium Mntciitn Kutl/ (1) 

TO Blohrxvillka RKruoritTA (l^abill ) 

BlonevilUa laiupuloioiiii hucl/ (I) 
com data Unix (1) 

Cyttopkoia tioftria (Inhill) I Ay (II) 
burnt caudal ii I uni ur (1) 
rctroflcxui Lnblll (1) 

Cyttoiitra ntinj I ra Ak (I) 

71 BLOSHVIIlhA “iiiQt ix (I Ay ) nn 

Lyttophoia till jhohi I Ay (II) 

"1 Blosskyii i i- \ MAitTinintH (rum) 
Dftnu 

Blottcullin inlet imdm Kuet/ (1) 
prnlcllh/n a Kuet/ (I) 

CyitopHoia tparHoldet (Turn ) J Ak 

O) (S> 

b ucut spat lioidet *1 urn (I) (J) 
Fhyllutuihn tpailinilit Arruh (1) (.) 

Cya<o»W> <i 'pat tlut'h i Ay (1) (S> 

77 BiorapvilCZa panici lata ( I urn ) 
Detne 

( yitophora path ulala (Turn) F \k 

U) (2) 

Fiicui panlriilatiii turn (1) (8) 

( ptlotiba panu ulala An (1) (2) 
Acroiaipia jkiiik tlata Aimth (1) 

74 HLo»Mnnu.*A i jlw 1 mtid*a limb 
Blottei llleo trpnuiu Ar<<uh (I) 
Cpitophoin palpi pitldea Vrr«h (1) 

77 Blosmpvillba mon ii 11 fra (J Aw) 
nov comb 

Blotttilllea nil n/letu Kutl/ (1) 
retro flexa Dane (2) 

Vpttopkora moHlhfrra J U (13) 
b utiii retrofit x ut Turn (mn Labill ) (1) 

(t) 

Cpetotetra rrtioflexa Hi<h (1) (2) 

7b CTaroPHAUUM uihkatim (Turn) 

J Ag 

Cpttopkpllum uuirieatiim Hnrx (18) 
trina&e J Ag (12) 
b ucut murlrulua Turn (1) (2) 

Cyetotetra muilcata Ak (.) 

Irinodit Ag (1) (3) 


'tuophptalit Ohio dlt Kuctr (12) 
murieata Kuetz (1) (2) (12) 

Irinodlt Kuetz 02) 

Varieties Include 

(ytlonbra vtrgata Bndl ct Dm (1) 

8(t ophptalit bi»orf(» Kuctr (I) 
i lrgata Kuet* (1) 

77 SCABBRIA Aoardhh Orcv 
tat trait la lallcot noidi i Hl(h (non 
Martens) (1) (2) 

'8 I’htUohpora comora (Lnblll ) Ag 
Pilot' eotnn'ii, Lnhlll (1) (2) 

Vactoigtlis comota Ag (1) (2) 

70 iroRuoaiRA ’ A&Ticut ata (Forth ) /in 
lloimotlra trlquetia De< no (1) 

1 ucut atHtiilalnt Forek (I) 
tiiqucter Dellle (I) 
tyetouiira artlrntata J Ag (1) (7) 
triquetra Mont (1) 

Uoniliformia ttiquetra Decne (1) 

AO Hormosira Bankrii (Turn ) Decne 
b nut BauLtH Turn (1) 

(yttoteha Banktit Ag (excl ejnon) (1) 
lloniH/oimia Bankili Bory (1) 

Varieties Imlude 

llot moth a Billaidicii Mont (2) 

Qiarilla Kuetz (2) 
obcnttUa Kuetz (2) 

Slrbni Decne (2) 

/ ui lit BaitltU Turn (2) 
monilifonnit Lnblll (2) 

( pitutrha Bant'd Ag (2) 

Voniliformla La billot db >( Bory (2) 
Banktii Bory (2) 

Sirbert Borv (2) 

81 Haroophyci n potatorum (Lnblll ) 
Ku(tl 

Finn potato! inn Lnblll (1) (2) 
Lanluaila potatorum Lnmour (1) (2) 
nUiilllaca potatorum Arescb (1) (2) 

81 Spiachnidium kuoomim (Linn) (Irev 
Vita tugota Linn (l) 
biicnt i ugotut Turn (1) 
iugotut Linn (2) 

Dumontta awtculata Suhr (1) 
tugota Suhr (1) (2) 


An alphabetical list or the sjnonyma attributed to tbe whole, 01 to part of, 
species mentioned in the key has been piepaied Opposite each name Is the 
numbei of the accepted species as listed in the key, eg, Acrocarpia panirulala 
Aresch 73, Indicates Dlomt lillea paniculata (Turn ) Decne 


Aoroearpia paniculata Aresch 72 
Atporoooocut eattaneut Cnrm 0 
rugoeut B bslloeua Duby 7 
•ittuoam Bory 10 

tenuit Znn 7 

Tamer! Hook 7. 

utrtoulorti D Ur\ 7 

Bletttvlllea campyloeomo 

70 

Han 70 


Blotievillca exposed Aresch 74 

fallax Kueti SI 

Intel media Kueti 72 

pai adoxa Kueti * BO 

przloUH/ero Kueti 72 

ittroflexa Decne 7S 

trltoflcxa Kueti 76 

Cobreio gaditana Schouab 21 

Copco Writscbtola y eUmgata 
Bond IT 


( apea Wruso4so(o Mont 20 

eso tperato Mont 26 

flaMUfonnit HAH IS 

radlata Bndl 26 

Carpaoautkut lacmfoliut 

Kuetz SS 

Carpomitra Cabrtrae Kuetz 21 
Corpopftyllum fiexuoium 

Qrev 66 

maerophpllum Mont 66 


Kuets 





ini' M \RIAF aic \r 01 


(attialHa aa/iroi noirfet Rich 
(non Martens) 1 

Coulocystia Ccphalor nithos 

A reach 6 

uvt/ira A reach 8 

Ceramium elrrhosum Hook 
cirrhosnm Ag 

rompactum Both e\ parte 1 
confertoldea Roth 1 

ronfetioidrnm Roth t 

fultum Berlnl 
pennatutn Roth 
nlkulotum xnr alto hem 
As 1 

alllculoaum Ag 1 

spongiosum IK' 
varticrllalum DC 
Chaetophora manna T \ ngh 
Chlorosiphon shuttle 
loot (Moil nt Kuetr 
Chncoapora faatigiala tar 
paclfica T As 1 

Chorda flluui \nr flat tlnaa 
Kuetx 

ftlum var lomrntaila 
Kueti 

flatuloaa Zan 
lomeutaria Lyngb 
Chordaria austral! i J Ag ! 

Cladoaiphon nlpreaceua Harx 1 

nigricans Ilarv 1 

Cladaatephva anatrohi \ ir 
ponfirus Sptrk 
hadwigioidea Borx 9 
laitu FI Dan (’) excl 
■yn 

Myriophyllum Ag 
aetacena Suht 9 
apongioaus Kuetx n n Ag 
lomenloaua Kuetx 
vertleiliatiia \ar aponpio- 
aua Farl 

Clavatella N oat or Borj 
Colpomenla lubntulala 

Bound I 

Con/«ri a eriatophyltuni Roth 
oirrkoaa Dillu. 
chr hoea Roth 
flatuloaa Roth 
fusca Huda 
tutor testa Roth 
Httoralta Linn 1 

marina Dlllxx 
Myriophyllum Roth 
pannata Huda 
pretrevte Dlllw 
etliculoaa Dlllw 1 

apowpiota Huda 
aponpioao Light ft 
vertldtlata Llghtft 
wUlota Dlllw 

Porttcularki arcta Kuetr 1 

fuocata Kueti 
HaegeUann Kuala 1 


Lcrticularia i n minoaa Kuetr 
(otynephora bnltlca Kueti » 
marina Ag 

torpnophloea baltha Kueti 
Cystophara Cephalomlthoa 
(Lablll ) T \g 
flarriila J Ag 
I pa lit HAH 
montltfna J At, 
panirulata (Turn ) I (t 
Cyatophora platylobim 
(Mert ) I At. 
polyryattdea Art «c h 
retro)texa (Lublll ) J Ag 
arllquoaa I Ag 
apartioid, a (Turn ) J Ag 
m i/« a ( \g ) J \g 
terrutuloatt T Ag 
( yatophyllur i w itirah m 
Hart 

triuode J Ag 

t yatooeha at tit ilala J \g 
Bankart At, 

Cephalomlthoa Ag 
murleata Ag 
panirulata Ag 
paradoxa Ag 
platytobmm Ag 
frttojlera Ag 
retrofit ra Rich 
apat Holder Ar 
trtnodir Ag 
tr hutch a Mont 
lit gala Cnilt et Due 

Ihthophylltum dtchotomtum 

I m pit x urn Kueta 
irrigate Kud/ 

Dlctyoptnls elonyata 
Lnmour 

poly podia idea I amour 
Dleiyota acuta Kuetx 
nopuilla Kuetx ' 

(Dictyopter u 9 ) at col it t 
Schouab 

nttenuata Kuetr 
reylonlca Kuetx 9 
(Dictyopter in 9 ) complanata 
Sehouah 

dlchoioma volubilii 
Lenorm 

dnarlcata Kuetx 
elongata Kuetr 
flbroaa Kuetx 
implexa Lamour 
(atrleata Kuetx 
intermedia Zan 9 
latlfolla Kuetx 
omata Zan 
Patonia T amour 

tltenicenei* Zan 


Dhtyotn apiralta Mont 1 
rot ibilla Kuetr 


ft r tell ft ma J \p 
f irhtiidltina I \g 
Fit omtpi t tiiiiphibti a I 
ippion i it it Kurt/ 
aiuihnoidt in /an 
I hit Kuetr 
bo ibvtni a Kutt/ 

natoidea Knit/ 


KJellm 1 

x ir An mi lit kjellm l 

x u ailrciitoKiia Aurt 1 

H a bilalua Han k 

( \ I svn ) 1 

i t A ilah it ( nllina 
11 1dm & Sct< hi II l 

( t umbra a Kuilr I 

I ipu natdloidea Kuetr t 

I a/ania/illiufonnla Kuetr I 
lain lama kuttr nig 
H irx 1 


in ntllllmua Kuetr 
hirmnlia Crouan 

im on Ini It Kuetx 
AoiAinmit Kuetr 
I nndahurgtl Dlik 
hptocaipua Kuetr 
HttoraHa Ag 
lrltoralla t\ xatt 
5 piolenaua Lyngb 
xu bi at hiatus J Ag 
f 6) m hialua Areaeh 
f i emails Kjellm 
xar y rompactna 3 Ag 
manoinas Kuetr 
iitbaloan* Zan 9 
iiltrna De Not 
orhraceua Zell Zirelte 
Pnlarfaht non Kuetr 
uiAiolmcna Kuetx 
paltua Kuetx 




laoerlfoUua Turn 
leplooi/ttui Men 
HnearifolUn Turn 
mrmbianacroiti Stftikh 
monllifaimlt Lab III 
muricatua Turn 
paniculate Turn 
paradovna R Br 
patomcni Umel 
patottlva Linn 
Phyttanthtu Turn 


), i adiata Ag 

uS var ixaipciata At 

48 hathcata manna T At 

49 mat(tta Entll 

80 luierl/ormle S F fira> 

78 Uuonia ai mat a J Ag 
- 1J dliola Poet et Rupr 

50 

36 Macrocyaha anguitl/olla m 

86 ooeyala Ac 

68 commtiHla Bor> 


2i, PhyllUlt cacapltoaa Le Jol 8 
28 rfeWHe Kuetr 1 

8 jatcta Kuets (non Le 

6 lol ) » 

8 fill/ormit Batt I 

2., /ottrrifoHa Relnke 8 

j., Phyllotricha tpartioidea 

Araecb 71 

Pleearlo /aatigiata Hndl A 
IS Dies T 18 

>6 Platylcbtam McrtentH Kuet*. 91 
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TO T11K UIHIIVE AUl \T OF NfW SOUTH WAII 


Pylatel to Aexllis Rui>r IS 

HttoiaU* t eompaila 

(Linn ) KJellm 13 

macrocat pa Foelle 11 

nardlandlca Rupr 1J 

pyrrhogon Rupr 13 

saxatllls Rupr 11 

inn (a KJellm 11 

Rlvulatln tnbeiifotmls Until 
Bot II 

Bargassnm aiU nophylllum 

Hart 41 

angustlfollurn (Ag ) J Ah 56 

oapUlacenm HAH 4 I 

denslfollum var subcom 
pTessa Orun 59 

flexils Qrev r )H 

htrbaoeutn Kuoli 53 

oOovalum Qrev 39 

otovolum Bond ’ non 
Harv net (.rev 18 

paradoxum J Ag 0 

Phyllanthus Ag 69 

pilulIfsrum Colllne Holden 
A Hetchell IT 

Raoul 1< HAH 49 

Kvi/erum Ag «1 

tdreeeeiu Fig et De Nol 04 

Ncytoelphon bullosas Sound 10 
Alum var fislnlotus Ag 9 

var lomcutaiius Ag I 

var y Ag 4 

fistulosus Ag 9 

lomentarla Kndl i 

atropkysalls blnodls Kueti 79 

murioata Kuetr 76 

(rlaodle Kueti 76 

vlrgata Kueti 76 

Boltnia fuscata Bory 4 

Bpatoglossum nlgristrns 

Kueti 39 

versicolor K 10 


Hpatoglouum vaticgaturn 

Kueti 38 

ijiet matochnus inlcrospermut 
Kueti ? 34 

iphacelaria btackygonla 

Mont 3 

<acsptlula KJellm non 
Lyngb 3 

rapensls KueU 7 3 

erttdootttii Heine ’ 2 

clrrosa \ar m u<ornl« 
Ardlex 1 

A laris Bond ■> 

/ulva Kueti 3 

/list a Ag l 

lusia llarv I 

gracUesrens Dim et I Ag r 
hot dcaora Harv > 

Inigulatis Kuet/ «x parte I 
japoHlca Marteni l 

Ifttelletl Sond 5 

Vo car Holtandiae Sond 2 

pantcutata Suhr non 

Herlng 6 

pennata L)ngli 1 

lacemosa Heine, h I 

ihlzophora Kuetr 1 

v Ip Ido Herlng 2 

scoparia Bond r 

(itypoeanion) splclgeta 
Areach 0 

I ogata HAH 1 

Spongumm pha lastanea 

Kuetr 11 

\pongonema caitaneum 

Kueti II 

Hpatochnns f abr nor Ag 21 

ntilophora UJollsll Thut 34 

sinuosa Ag 10 

i cslcata Harv 10 

IlypooaNlOH biptuuatum 

Kuelr 1 

flare Kuetr 1 


Stypocaulon gracllesceui 

Kueti 0 

hordeaceutn Kueti & 

i Hrgatum Kueti 0 

Slypo podium jlssum Kueti 28 
ladnlatum Kueti 28 

SinWalrll Kuetr 31 

Trrmella cetlna l lem 10 

dljfot mis I Inn l 

ntqulosn I lem 10 

Vila routnoxn Toralc (’) 10 

cucullala Cav 1u 

dhhotoma Hude 41 

fascia Lv ngli 8 

tlstulosa flood A Moods 9 
mrsrnttiiia Bonn 6 

Patonla Linn 10 

polypodwldrs Di 40 

ingosa Linn 81 

tlmpHi Isslma l lem 9 

sinuosa Roth 10 

rut iiert Hills 7 

Zonal la dlchotoma Ag 41 

/lavo Harv non Ag 12 

vtr tcmilor Sond 12 

hasctl c rev 14 

gymnospoi a Kuetr 15 

Intenupta Ag 10 

linratls Ag (extI x>non) 40 
nlpirerrm Sond 24 

Pat oma var fusresccns 
tg 34 

Pavoula Ag 35 

I'a i onla Dr iparn 30 

Sint lav II HAH 13 

elnuoia Ag 10 

11 mils Kueti (exel var) 
non / Paionla \ar 
tenuis Ag 35 

at It gala Marl 28 
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1AXONOMIC NOTES ON HIE ORDFR EMDIOI 1 E>RA II 

A NLW NBOTBC PICAI Gt-NUS t LUBIOPTEBA 

By CoNBErr Damb M Sc Lectuiei m Biology New England Unlvemlty College* 

< Twenty one Text flguies ) 

[Read aut M y 1939 ] 

OnioauBiA n gen 

Qenotg/i Oltgotoma hubbardt Hagen 1885 C inadian Fnlomolognt vol 17 

p 142 

Very small Eniblupteia the males with the following characters Winged the 
main veins gieatly reduced In their development without reduction In number 
R, and main stem of Cu, strong R,, weak remaining veins represented only by 
their bordering pigment bands and by rows of macrotrlchla sparse and little 
obvious These remnants of the main veins follow the course of those of the genus 
Fmbta R, , being clearly foi ked the fork longei than the stem M simple anterior 
branch of cubitus (Cu.) simple very weak Mandibles slender terminally 
Incurved and acute Hind legs with first tarsal segment devoid of bladders 
Termlnalla with tenth abdominal terglte divided by a longitudinal suture obsolete 
proximally right hemltertlte with a long thin process directed backwards process 
of left hemlterglte complex left cercus baslpodlte well-developed associated closely 
with base of left cercus no nodules on any of the segments of the cerct 

9 unknown 

(southern parts of the United States to South America 

The genus la closely allied to Dualiun Frledeiichs 1984 (genotype D putlUtu 
t rlederlchs 1984) from Brasil In which however the process of the left hem! 
terglte is simply tapered and the left cercus baslpodlte of different form Tha 
Bpecles are superficially Blmllar to those of Oligotoma the forking of the tract 
lepresentlng R t . Immediately differentiates them and seems to rule out descent 
from Oligotoma just as the more complex termlnalla and more complete reduction 
In strength of the veins rules out the descent of Oltgotoma from OUgembia To 
some extent the mandibles hind tarsi left cercus baslpodlte elongate process at 
the right hemlterglte and Incomplete fission of the last abdominal terglte suggest 
some relationship to Oligotoma but whether this Is due to common descent from 
a type possessing some or all of these characters or merely to convergence is at 
present problematical 

Although one of the South American species referred by Underlain to 
Rhagadochir Enderlsln 1911 Is herein referred to Olxgembia the others do not seem 
to be closely related The genotype of Rhagadochir (Rh voiteleri End ) la Afrlean. 
and no South American species la actually congeneric with it a new generic name 

* A considerable pert of the work embodied -in this paper was performed when the 
writer held a Unnean Kacleay Fellowship In Zoology 
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TAXONOMIC NOTES 


THE ORDER EMBIOPTERA. II, 


is required lor this South American aeries, of which Embia trinUatit de Sauaaure 
1896 la a typical example This series agrees with Oligembia in having the process 
of the left hemltergite complex, but differs in the complete fission of the laat 
abdominal tergtte, number of hind tarsal bladders, and in having the first segment 
of the left cercus echlnulate, the veins R** and M more strongly developed, etc. 

Ougkmbia iii'BBARDi (Hagen, 1885) Figs. 1-6. 

Oligotoma hubbauti Hagen, 1885, Canad. Entomologist, vol. 17, p. 142. 

<J. Length 4 mm , forewlng 3-7 mm x 1-0 mm. (dimensions of the type), 
(tenoral colour pale yellowish-brown, bead somewhat darker, eyeB black, wings 
very pale brown with hyaline streaks between veins or their traces. Head (fig. 1) 
slender, eyes relatively large, sides of head behind eyes relatively straight, scarcely 
converging. Mandibles slender, Incurved distally, acute, the apex weakly bifid. 
Antennae Incomplete. Body sclerltes, except the termlnalla, as in Oligotoma. 
Wings (fig. 2) with Sc reaching to one-quarter the length of the wing; R, strong, 
confluent subtermlnally with R„„ the fused vein not quite reaching the termen. 
K,,,, M and Cu,. represented only by pigment-bands and weak rows of macrotrlchia; 
R,„ with fork twice length of stem; M simple, Cu,. very weak, A short but 
distinct. No cross-veins apparent Termlnalla (figs 3, 4, 6) with tenth tergite 
divided incompletely by a aubmedian suture, obsolete proxlmally; right lobe (10R) 
produced backwards and Inwards to a slender evenly-tapered process (10RP). 
curved outwards terminally. Three minute claw-llke hooks placed dorsally on 
10RP a little before the apex. 10RP more heavily pigmented and sclerotised than 
remainder of 10R, and with a circular slot half-way along inner margin. Left 



Figs 1-6 .—Oligembia kubbardi (Hagen), c t 1, Head, x tt, *. Left forewlng, x 11, 
3, Termlnalla from above, x 64; 4, Process of left hemltergite of tenth abdominal segment, 
x 14 i 6, Termlnalla from below, x 64. 

(6, ninth abdominal tergite; 10L, 10LP, left hemltergite of tenth abdominal segment 
and Its process, 10R, 10RP, right hemltergite and Its process; LC,, LC r first and second 
segments of left oercut; RC,, RC P segments of right cercus; LCB, left oercus-baslpodlte; 
H, ninth abdominal aternlte (hypandrtum).) 
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lobe (10L) (flg. 4) tapered backwards to a process (10LP), expanding terminally, 
distal face concave. Right cercus of two subcyllndrlcal segments (RC,, RC,), the 
first somewhat thicker. Left cercus of two subequal segments (LC,. LC,), the first 
slightly dilated distally on the Inner side, but without nodules. Ninth sternlte 
(H) with a more membraneous concavity on the right side of the posterior margin, 
and to the left of this a subquadrate lobe directed towards the base of the left 
cercus. Left cercue-baslpodtte (LCB) tapered, directed backwards, bifid at apex, 
basally apparently distinct from left cercus and not fused thereto as In other 
species. 

$ unknown. 

Hagen’s type, fiom Enterprise, Florida (Museum of Comparative Zoology, 
Harvard University) Is In a very battered condition, as it was, indeed, when he 
received and described It. The head Is moderately well-preserved; the left fore- 
wing la the only wing complete, the rest being much abraded. The abdomen, 
broken off, was embedded in gum on a card, the terminalla almost entirely 
destroyed. Preparation of the remains of the terminalla revealed the structure of 
10RP, with Its associated claw-like processes, and the tip of 10LP These characters, 
and the head and left forcwlng, were sufficient to Identify the specimen with 
certainty with another serlos in the Museum of Comparative Zoology, three males 
(one much damaged) fiom Royal Palm Park, Florida (coll Blatchloy). One of 
these was accordingly labelled pleslotype, and the figures (except fig. 2) and much 
of the above description are from this specimen. In colour and dimensions this 
series agrees with the type 

Oliqembia bobbi, n. sp. Figs. 8-12. 

<J. Length 3 mm ; head, length 08 mm., breadth 0-6 mm., forewing 3-1 mm. x 
0 7 mm.; hindwing 2 3 mm. x 0 7 mm. 

General colour pale ferruginous, head a little darker, eyes black. R„ R M and 
stem of Cu pale brown; bands bordering veins or their traces very pale yellowish- 
brown; thin lines bordering R, (Radlusnebenllnlen or pseudo-radial lines) rose. 
Head (flg. 6) relatively broader and more rounded than In O. hubbardi. Right 
antenna with 14 segments, length 1-9 mm., probably complete; left broken. 
Mandibles (flg 7) slender, terminally Incurved and acute, the tip of the left with 
a weak longitudinal division, inner margin behind apex concave, with a tooth 
half-way from apex. First segment of hind tarsi (flg. 8) without even the terminal 
ventral bladder found in Oligotoma. Wings (flg. 9) much as in O. hubbardi, but 
with a few weak cross-veins between costa and radius, and between radius and 
sector. In the left hindwing the pigment-band representing R, is disconnected 
basally from the stem R+*. Terminalla (figs 10-12) with tenth abdominal tergite 
divided by an oblique suture, obsolete proximally. Right hemlterglte (10R) 
produced backwards to a tapered process (10RP) ending in two teeth (flg. 11), the 
outer acute, the inner obtuse, shorter, and more dorsal. Base of 10RP with more 
heavlly-sclerotljpd arras in the form of two half-rings. Left hemlterglte (10L) 
produced backwards to a massive process (10LP; flg. 12), bifid, the Inner or right 
lobe slender, irregularly tapered, heavily sclerotised, the outer or left lobe obtuse, 
membraneous, and placed somewhat dorsad. Right cercus of two subcyllndrlcal 
segments (RC,, RC,), the first somewhat thicker. Segments of left oereus 
(LC,, LC,) similar to those of right, the first with the left cercus-basipodite (LCB) 
fused to Its base ss a heavlly-chitlnlsed ring, produced inwards to a tapered horn 
curving forwards. Hypandrium (H) tapered, truncate distally. 

9 unknown. 
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Locality —Burro Colorado Isd Panama Canal Zone coll Dr W M Wheeler 

in fungus 

This species Is described from a single specimen In the British Museum of 
Natural History which I received mounted on two slides one carrying the 
terminalla somewhat distorted and one the other parts of the Insect The 
exactitude of the locality and clarity of the taxonomic characters justify its 
description especially considering the morphological and geographic Interest of 
the reco d The species Is named after Mr E 8 Ross of the University of 
California 
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OUQICMBIA BARKS1, It. Bp. FlgS. 18-20. 

<J Length 4 8-6 2 ntm.; head, length 0 8-11 mm, breadth 0-6-0-9 mm. Fore- 
wing, length 3-8-4 6 mm., breadth 10-1-2 mm , hindwing, length 3 0-3 8 mm., 
breadth 10-1-2 mm. 

General colonr pale golden-brown, head darker, eyes black, wingB very pale 
brown with hyaline streaks. Head (flg. 13) relatively broader than In O hubbardt, 
the sides converging markedly behind the eyes. Greatest number of antennal 
segments observed 16 (incomplete); greatest antennal length 2 mm. Mandibles 
(flg. 14) similar to those ot 0 roan, but with three terminal teeth on the left, 
two on the right. Wings as in O. roust, without anomalies. Hind tarsi (flg. 16) 
similar to O. roast. Termlnalla (figs. 16-20) with longitudinal fission of tenth 
abdominal terglte very incomplete, right lobe (10R) produced backwards and 
inwards to a thin, flat tapered piocess (10RP), truncate dtstally, but apparently 
smoothly tapered and acute from some aspects, Inner maigtn of 10RP somewhat 



Flg. II.— OUeam Mo oHootomotdaa (Underlain), <f termlnalla from above, x It (after 
Bnderleln, lilt) 


corrugated, basally overlying an obtuse flap, similar to the structure present in 
Oliffotomo. Left lobe (10L) produced backwards to a bifid process (10LP), the 
right lobe of which is flattened In a vertical plane, terminally subacute, but obtuse 
from some aspects, curved to the left; left lobe of 10LP dorslventral, epathulate. 
Right oercua of two subcyllndrlcal segments (RC,, RC,); first segment of left 
oercus (LC,) clavate. Inner margin lobed dtstally; basal part of Inner margin 
a little roughened by transverse furrows or creases, but without nodules. Seoond 
segment (LC,) subcyUndrlcal. Ninth sterntte (H) produced backwards and to the 
right in a blunt lobe, between which and the base of the left cercus are two 
structures, one blunt, terminally outcurved, on the right, the other (LCB), probably 
the true cercus-baslpodite, on the left, l.e„ at the base of the left cercus, and fused 
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thereto LCB curved upwards endlnc In two email claws Right cercus basipodite 
rudimentary 
$ unknown 

Locality —Villarica Paraguay coll F Schade Holotype <J and series of 
paratype <J<f Museum of Comparative Zoology Harvard University paratype rf 
in the Macleay Museum University of Sydney Named after Mr Nathan Banks 
Curator In Entomology Museum of Comparative Zoology Harvaid 

Olioembia oliootomoides (Enderleln 1912) 

Rhagadochir oligotomoxde,t Enderleln 1912 Embildlnen In Coll de Selys 
Longchamps p 61 

Enderleln descilbed this species from two males the locality being given at. 
South America I have not seen the types (in the Berlin and Stettin Museums) 
but there seems little doubt from Enderleln s description and flguies that the 
species should be referred to OUgembla 

Enderleln s description may be summarised as follows J Pale fenuglnous 
yellow head somewhat darker eyes black wings greyish white Length 41 41 mm 
forewing length 8 6 mm hindwlng 31 mm Venation as in O hubbaiii and 
O rossi but with R apparently not confluent with R , cross veins appaiently 
stronger R i simple in left foiewing of the smaller example Teimlnalia os In 
figure 21 (after Enderleln) the projection from the base of the left ceicns piobably 
represents the left cercus basipodite fused to the cercus is In O lOsn O lxinkst 
and the undescribed species mentioned below 

Ditcussion 

The possible affinities of Oltgembta have been suggested In the geneilc 
description Other American genera which may have some obscuie i elution ship 
to Oligembia are Teratembia Krauss 1911 from the Argentine and the genus to be 
formed for Embw ruflcolhi de Saussure 1896 from Central Ameilca which is lefei 
able neither to Bmbia nor as some authors have stated to Oligoloma (cf eg 
Frlederlchs 1984) Both however are further removed structuially than is 
Dxradtui or even Olxgotoma 

I have received details of two Interesting species referable to Oligembia from 
Mr E 8 Ross One is from Guatemala the other from Ties Marlas Isds off the 
west coast of Mexico the latter Is structurally similar to 0 banksi These species 
Will be described shortly by Mr Ross and the preparation of a key to the species 
of the genus must await these descriptions 

It is probable that further collecting in the countiles adjacent to Cential 
America will bring to light a number of further species of the genus Oligembia 

List ot Ra{ertne*t 

Bhdsslein O 1911 — Embildlnen in Coll de Belyi Longcharape fasc 8 
PaiaMMOHS K. 1H4 —Das Qeraelnschaftsleben der Embltden und NSheres sur Kenntnle 
der Arten AreMv {Ur Naturg—ckichte Bd 3 Hit S 
Hassm H A 16(6 —Monograph of the Bmblldlna Cauad Bnlomologitl vol 17 nos 
S 11 (London Ontario) 

Kaauss H A 1911 —Monographic der Bmblen Zoologies Hft (0 Bd IS (Stuttsart) 
da Bacssoaa H 1(14—Note sur 1* Trtbu des Btrablens Milt Bekiert* oatomol 
OsMltsoha/t. vol • 
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A NEW SPECIES OP CHALCID (GENUS BVRYTOMA ) ASSOCIATED WITH 
TBPPBRELLA TRIL1BBATA CAM. A WASP CAUSING GALLING OF THE 
FLOWER BUDS OF ACACIA DEGORRBV8.* 

By N. S Noble, D.Sc.Agr , M.Sc., D I.C., 

Assistant Entomologist, Department of Agriculture, New South Wales. 

(Twelve Text-figures.) 

[Read Slat May, 1B39 } 

A detailed account of the life history of Teppcrella trilineata, a wasp which 
causes galling of the flower buds of Acacia decurreiu var pauciglanduloia in the 
vicinity of Sydney, New South Wales, has already been published by the writer 
(1938) 

At that time it was pointed out that the species of Burytoma under discussion, 
hitherto undescribed, occurred so abundantly in these galls that it outnumbered 
T. trtlineata, the primary gall-former. 

The unusual behaviour of the larva of a species of Eurytoma was commented 
upon, and in the piesent paper the life history of this species Is set out in detail. 

The writer (1986) has already discussed the genus Eurytoma, and both 
phytophagous and parasitic species in this genua are present in Australia. The 
larva of E. gahani is first phytophagous, but later becomes a predator. 

Mobpiiolooy. 

Specimens of this species were submitted to Dr. A. B. Gahan, Senior 
Entomologist of the United States Department of Agriculture, and in a letter dated 
29th May, 1987, he informed the writer that It differed from any of the species 
in the collections at the United States National Museum He stated that it 
ran close to Eurytoma maztinii and also B. acaciae, two Australian species, but 
was neither of these two He concluded that the species was possibly new. The 
writer has since compared specimens with all the available descriptions of 
Australian species of this genus and has come to the conclusion that it is 
undescribed, and a description of this species is Included in the present paper. 

EUBTTOKA SASAKI, U. Sp. 

The Adult. 

$ (fig. 1): Length: Average, 2-6 mm ; maximum, 3-0 mm.; minimum, 3-1 mm. 

Head black, evenly and coarsely reticulate and bearing short white setae. 
Byes red, this colour sometimes fading completely in mounted specimens. Mandible 
(tig. 2C) brown. Antenna (fig. 2B) very dark brown, exoept the ring Joint and 
the base of the scape which is light brown. The scape extends a little beyond 
the antennal groove, terminating level with the median ocellus. 

* This contribution Is one of ten papers on Australian Cbaloldoldea submitted 
to the University of Sydney In fulfilment of the requirements for the degree of 
Doctor of Science !n Agrlonlture 
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Bach segment of the funlcle ia very slightly wider than that preceding It 
The flrat segment of the f inicle le a little longer than wide The second segment 
la a little shorter than the first and la exactly as wide as long The third segment 
of the funlcle Is slightly longer than the second and is very slightly longer than 
It la wide The fourth segment is approximately the same length as the third and 
is very slightly wider than long The flftl segment Is slightly shorter than the 
fourth and is slightly wider than long The club which is approximately twice 
as long as wide is only very slightly wider than the last segment of the funlcle 

Thorax black and like the head evenly and coarsely reticulate and bearing 
short white setae Wings hyaline venation light brown the postmarginal vein Is 
only slightly longer than the marginal vein both being a little longer than the 
stlgmal vein (fig 2D) 



Fig 1 —Burytoma gahani adult {(male <x 16) 

Coxae and trochanters of all legs black Coxae reticulate more coarsely so 
on the hind leg Outer side of coxae of hind leg conspicuously grooved dlstally 
and in some mounted specimens the trochanter and base of the femur lie in this 
groove Femur of front and middle leg dark brown except dlstally where It 
fades to amber tibia and tarsus amber Femur of hind leg black except dlstally 
where It fades to amber tibia and tarsus amber 

Abdomen black rounded not laterally compressed as Is the case In many 
species of Eurytoma reared from Australian plant galls First five abdominal 
segments smooth and shining bht at high magnifications fine reticulations can 
bo distinguished on those segments Remainder of abdomen reticulate and dull 
and bearing a number of scattered white setae No setae are present on the 
first and second abdominal segments A few short lateral setae borne in a median 
position on the third segment Setae on the fourth segment a little long# and In 
a median single row laterally but extending a little further up cm to the dorsal 
surface than in the third segment Setae more numerous on the fifth segment 
being scattered Irregularly over the distal half of the segment 

$ Length Average 2 5 mm maximum 2 8 mm minimum 2 2 nun In 
general resembles the female but is less robust The abdomen Is small and 
globular ^lth a ^distinct petiole The antenna of the male (fig 2A) Is eon 
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tpicuously larger than that of the female The longeat setae of the antenna are 
approximately the length of the segments bearing them 

The type allotype and numeious paratypes were bred by the writer from 
galls caused by TeppereUa trllineata on the flower buds of .Acacia decurrent at 
Llndfleld Sydney New South Wales In November 1938 

The type allotype and Are paratypes of both sexes hare been forwarded 
to the British Museum of Natural History South Kensington London and six 
paratypes of both sexes hare also been forwarded to the United States National 
Museum Washington USA 



The Boa 

The ovarian egg (flgs 3 A-C) Is Just visible to the unaided eye It Is white 
In colour and consists of on oval body beating anterloily a short pedicel with a 
rounded end and posteriorly a very long slender pedicel which widens out dtstally 
The dimensions of the various parts of the egg are set out In Table 1 In general 
features It bears a marked resemblance to the egg of Kurytoma fellit a species 
which has been studied by the writer (19*8) 


TiBIl 1 —D ntntitmt at Kft a! Kurytoma ashanl (is s nU usS m ) 
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or chalgid (oknus edsytoka), 


Attar deposition (figs 3, D end B) both the long and the short pedicels may 
become flaccid and twisted 


The Larva 

Baaed on mandible sise and shape and the distribution of setae, five larval 
stages are recognisable, there being one more stage than in Eurytoma fettle 

Btage I —The first stage or primary larva (fig 4) soon after hatching is 
clear and translucent, but after feeding the region of the alimentary tract becomes 
green The smallest larva measured was 012 mm in length and 0 06 mm in 
width, being almost invisible to the unaided eye It consists of a rather prominent 
head and thirteen clearly defined segments, the head being somewhat chltinlsed 
and pale amber in colour The larva is slightly dorso-ventrally flattened, and when 
seen in side view is only very slightly arched The head is slightly narrower than 
the thoraclo segments, the second segment being widest, the larva then tapering 
gradually to the last segment 



When viewed from beneath, the head is semi-circular in outline The mouth 
is ventral and is surrounded by a short rounded tubular structure formed from 
the Integument In this respect it resembles closely the first stage larva of 
Bahroeytae c erealellae which has been studied by the writer (1982) and, as in this 
larva, this tubular outgrowth is most conspicuous when the larva elevates the 
bead when moving The mandibles (fig 9A) are triangular in outline, unldentate, 
lightly chltinlsed and pale golden in colour, slightly curved and have the tips 
overlapping, their average length being 0 007 mm 

Dorsally the hand bears a pair of very minute truncate antennae, while 
ventrally and a little to each side of the mouth one pair of minute setae are present 
There are no setae or papillae on any of the abdominal segments 
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Toward* the close of the first larval stage the development of lateral tracheal 
trunks, united anteriorly and disappearing posteriorly, gives the first indication 
of the respiratory system 

Stage II .—In general appearance the second-stage larva (fig. 5) resembles 
the first stage fairly closely, being still more or less translucent with the 
alimentary tract imparting a dark green colour to that region of the larva. It 
consists of a head and thirteen segments, the head now being somewhat smaller 
In proportion to the body segments, and being now no longer more heavily 
chltlnlsed than the latter The smallest larva measured was 0 37 mm In length 
and 0 13 mm in width 

The mandibles (fig 9ff), which are pale amber In colour, are unldentate, 
very slightly curved and triangular in outline, their average length being 0 0*1 
mm , the maximum being 0 028 mm , and the minimum 0 013 mm 

On the dorsal surface of the head there Is a pair of truncate antennae, and 
on the ventral surface there Is a pair of large setae, there being a shorter pair 
of setae on the front border of the head Setae are present only on the three 
thoracic segments. On the first segment there is a pair of very large ventral setae 
and a smaller lateral pair, while on the second and third segments there Is a pair 
of smaller ventral setae and also a pair of lateral setae about the same length 

The respiratory system Is now an open one It consists of the two main 
tracheal trunks, one extending along each side of the body, being united anteriorly 
and posteriorly by transverse commissures From the main trunks four pairs of 
spiracular trunks pass out to open spiracles, one pair being situated on segments 
two, four, five and six, the spiracles on segment two being much the largest. 
A limited number of tracheae pass to the various organs. 

Stage III .—The third-stage larva (fig. 6) differs little in general appearance 
from the second stage It is now more white In colour and the contents of the 
alimentary tract are dark green to almost black The larva Is very slightly dorso- 
ventrally flattened and in side view is very slightly arched. The smallest larva 
measured was 0 BO mm in length and 019 mm in width The mandibles (fig. 9C) 
are unldentate, triangular in outline, amber in colour, with the tips conspicuously 
curved and overlapping They average 0-035 mm. In length, the maximum being 
0-040 mm. and the minimum 0 083 mm 

On the dorsal surface of the head is a fairly prominent pair of antennae, whioh 
are more or less cylindrical with rounded ends, and pale amber In colour. Between 
the antennae on the dorsal surface la a pair of fine setae, a second pair also being 
dorsal and further back and more to the sides of the head On the front margin 
of the hftad and in front of and a little to the sides of the head, there is another 
pair of setae, and ventrally just above the mandibles there Is also a very short 
pair of setae, while by tar the largest on the head is a pair of ventral setae 
situated below and to the sides of the mouth There are thus five pairs of setae 
of various sixes situated on the head. 

Below the mandibles there is a large number of rounded sensory papillae 
of various sixes, a more limited number being situated above the mandibles. 

On the first three abdominal segments there are eight setae. One extremely 
minute pair are dorsal and two large pairs are ventral and one pair are lateral. 
From segment four* to segment twelve, Inclusive, there are two pairs of setae, 
one minute pair being dorsal and a larger pair being lateral. On the thirteenth 
segment the lateral setae are always wanting and only In some larvae’examined 
can the minute dorsal setae be distinguished. 
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During the later period of the second stage farther spiracles develop, and In 
the third stage there are nine pairs of open spiracles situated on segments two 
to ten inclusive and there Is now a very well developed respiratory system The 
first pair of spiracles are much larger than the succeeding ones 

Stage IV —The fourth stage laiva Is white in colour, cylindrical and arched, 
and tapering gently towards both ends The smallest larva measured was 
0 98 mm in length and 0 82 mm In width 

The mandibles (fig 9D) are triangular In outline, still only lightly chitinised 
and amber In colour, slightly curved and average 0 064 mm in length, the 
maximum being 0 069 mm and the minimum 0 059 mm The antennae, apart 
from else, are veiy similar to those of the thlid-etage laiva, and the number and 
distribution of the setae on the head is the same In the two stages The 
distribution and number of setae on the abdomen Is, however, different In the 
fourth stage there are eight elongate amber Betae on the ventral and lateral 
surface of the first three segments, there being two small setae on each side of 
the dorsal surface of these three segments 

On the remaining segments there are two pairs of large lateral setae and 
one pair of minute dorsal setae on each segment These setae become smaller 
on each succeeding segment, those on the last segment being very minute A well 
developed open tracheal system, as in the third stage, Is present 

Stage V —The fifth and last larval stage (fig 7) Is cylindrical and arched, 
and tapers towards both ends, much more conspicuously than do any of the 
preceding stages The colour varies from white to light grey The alimentary 
tract is black, but this, being mainly masked by fat body, imparts a darker grey 
appearance to this region of the larva 

It consists of a head and thirteen segments The average length of the 
mature larva Is 8 82 mm , the maximum being 8 54 mm and the minimum 2 97 mm 
The average width of the mature larva is 1 07 mm , the maximum being 115 mm 
and the minimum 0 94 mm 

The head (fig 8) Is of the typical geneialised chalcldotd type, being more or 
less hemispherical in outline The mandibles (fig 8E) are now much more heavily 
chitinised, being brown In colour, somewhat triangular with a very broad base, 
bidentate, with one very much longer curved and more heavily chitinised tooth 
The average length of the mandibles is 0106 mm, the maximum being 0116 mm 
and the minimum 0 092 mm 

The head, as in preceding stages, bears a dorsal pair of cylindrical antennae 
(fig 9F) and five pairs of setae of various sixes, their distribution being as in 
the third and fourth larval stages Below the mandibles there are also four pairs 
of minute sensory setae and four pairs of minute papillae, their distribution being 
shown In figure 8 

The number and distribution of the setae on the abdomen is the same as in 
the fourth stage, le there are ten large lateral and ventral setae (figs 9, O, H. 
and I) and two pairs of smaller dorsal setae on the first three segments, while 
on the remaining segments there are two pairs of lateral and one pair of dorsal 
and smaller setae With the decrease In else of the posterior segments all these 
setae are brought closer together and more or lees form a median circlet 

A very profusely branching open tracheal system is present with nine pairs 
of open spiracles, one pair on each of segments two to ten inclusive 

Intermediate measurements of the various larval stages of Bwytoma gahan 4 
are given In Table 2 
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K (in mUmttnt) af Uu nnow Larval SUfu of Kurytoma gahanl 


0 30 011 0 003 

0 13 0 OB 


0 J2 0 180 

0 IB 


Bioloot 

Length of Life of Adultt 

Newly emerged adults of both sexes of U gahant were placed In glass tubes 
six Inches In length and one inch in diameter One end of the tube was covered 
with cheese cloth and the other was plugged with cotton wool which was kept 
moistened with sugar and water solution These were held in the laboratory 
until death the length of life under these conditions is set out in Table 3 


I CDfth of Life Number of Number of Length of Life Number of Number of 
In Days Melee Femelet In Deya Melee Female* 


SI 

18 

29 

31 

31 


18 

13 

10 


SB 

16 

18 

10 

36 

34 


IT 

13 


S3 

U 

36 


37 


Avenge length rf afe at male weep*, 6 83 daye female waape, 8 IT dayi 

Hums 33 „ „ „ 37 

Minimum. „ „ 1 dey, 


1 .day 
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Under these conditions tbs average length of life was comparatively short, 
but limited numbers of adults lived for more than two weeks, and a few females 
lived for a period of three weeks or more, which is considerably longer than the 
adults of the primary gall-former, Tepperella trilineata, lived under similar 
conditions. 

Habit* of Adult*. 

Adults are comparatively sluggish and do not fly readily, it being possible to 
pick bade on which females are resting without disturbing them. However, they 
can fly quite well, and during November and December, 1936, on bright sunny 
days, large numbers were to be seen flying around the galled tree, individuals 
remaining on the wing for some minutes 

When confined In tubes In the laboratory, this species fed much more readily 
on sugar solution than did the adults of Tepperella trilineata. 

Percentage of Sexe* 

Of a total of 1,606 adults which emerged from galls In 1936, 1,028 or 64-06 
per cent, were females, and 677 or 36 96 per cent, were males It will be seen that 
females outnumbered males In a ratio of almost 2 to 1. It is worthy of note that 
in Eurytoma felli*, the citrus gall wasp, studied by the writer (1936), of 4,889 
adults, 8,122 or 63 86 per cent, were females, a percentage which is remarkably 
close to that recorded for 1Vurytoma gahan ». 

Mating. 

This species mated much more readily In the laboratory than did any of the 
other species from the galls on Acacia decurren* There Is nothing unusual In 
the procedure The male spends a few moments on the dorsum of the female 
vibrating the antennae in front of those of the latter, and fertilisation follows, the 
male invariably returning to the back of the female after coupling, but a second 
contact was never observed. The time occupied ranged from 7 to 20 seconds, 
the average being 11 seconds Adults were frequently observed mating a few 
minutes after emerging from the galls 

Ovipontion. 

Unlike Tepperella trilineata, the female of Eurytoma gahani at the time of 
emergence from the galls has comparatively few eggs ready for deposition, and 
even after being kept in tubes in the laboratory and fed for some days, the number 
of well-developed eggs is still limited. Adults of Eurytoma gahani live longer 
and are more vigorous than the adults of T. trilineata, and It is probable that 
opposition in the former species is a much more gradual process and extends over 
a longer period. 

At the time the first adults of Eurytoma gahani emerge all the flower buds 
are very well developed, but It Is several weeks before the tree blossoms, so that 
these early emergents oviposit in advanced flower buds. During the greater part 
of the emergence period of this species, however, the tree is In flower. It has 
been pointed out that in globular flower-heads in which Tepperella trilineata has 
oviposited only the upper flowers open, and many females of Eurytoma gahani 
oviposit In the fleshy green base of the unopened portion of the flower heads. 

At the time the later adults of Eurytoma gahani emerge, vis. the last half 
of December and early January, the tree has completed flowering, the normal 
flowers hays died and fallen, and the flower heads In which T. trilineata has 
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oviposited are now present aa very minute galls, and In these Burytoma gahani 
oviposits. 

The tips of the antennae are held Inst above the surface of the plant tissues 
to locate a suitable opposition site. The abdomen is then brought down at right 
angles to the normal position, the ovipositor is exposed and worked into the 
gall until some stage of T. trilineata is located, and then a single egg is deposited, 
the process of opposition being rather protracted. At the time the first adults of 
Burytoma gahani emerge, a limited number of eggs of Tepperella trilineata are 
present in the buds, and the egg of B. gahani in such instances is deposited 
alongside the egg of T. trllineata. 

During the greater part of the emergence pePod of Eurytona gahani, 
T. trilineata Is present in the first larval stage, and In large numbers of 
dissections during December 1936, a single egg of Burytoma gahani was found 
adhering to the integument of a first-stage larva of T. trilineata, and In two 
Instances two eggs of E. gahani were found adhering to the integument of a 
second-stage larva of T. trilineata. 

It Is ePdent that the egg of E. gahani la always deposited alongside some 
stage of T. trilineata, the exact stage of development of the latter species, at the 
time of opposition, apparently being of little significance 

Superparcuititm. 

In four instances it was evident that at least two eggs of Burytoma gahani 
had been laid in the cell occupied by Tepperella trilineata. 

On 14th December, 1936, and again on 16th February, 1987, two eggs of 
Burytoma gahani were found adhering to the integument of a second-stage larva 
of T. trilineata In both cases the eggs were at distinctly different stages of 
development. 

On 17th July, 1936, two larvae of Burytoma gahani, both in the fourth stage, 
were found In a cell with a maturing larva of T. trilineata. Both these larvae 
were normal and active, but the larva of T. trilineata was very unhealthy in 
appearance. 

Again on 1st September, 1936, two fifth-stage larvae of Burytoma gahani were 
found in the one cell accompanied by the dead remains of a fifth-stage larva of 
T trilineata. 

Never more than one adult, however, was ever observed to emerge from a 
single gall cell. 

Larval Development. 

The stages of Burytoma gahani and Tepperella trilineata found in association 
during a period of 16 months during 1936 and 1937 are set out in Table 4. It must 
be remembered that aa early as 16th May, 1936, gall cells wars dissected in which 
Burytoma gahani had already devoured the larva of T. trilineata and was in the 
last larval stage, and the number of such cells Increased with each suoceedlng 
dissection date. The figures indicated in Table 4 apply only to dissections in 
which both species were still present in the cell, and this table does not give any 
Indication of the relative abundance of the two species. 

Table 4 should be consulted in conjunction with Table 5, when considering 
dissections during the second half of 1986, as the latter table indicates dearly 
at the different dissection dates Just what numbers of Tepperella triHneata still 
remained in association with the larvae of Burytoma gahani, the numbers of 
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mature larvae of the latter species present Indicating the numbers of Tepperella 
triHMata which had been devoured. 

Though the eggs of the two spades may be found in association, It was much 
more usual to find the egg of Eurytoma gahani in the gall cell with the first-stage 
larva of T. trilineata. 


Tabu 4. • s tat u of TeppertDa triUMah 


Gall CdU on Acacia 


State of Lame of State of Larvae of 
Date of Number of GaH TrpporMa trihntaU KvryUma eatert In 

Otoeotlou. t’eUi Examined. In Cell. the tame Cell. 


1I/8/M 

18/5/M 

27/5/M 

5/8/M 

11/7/M 

18/7/M 


4 fourth 
1 fourth. 


1 fourth 
1 fifth. 

1 fifth. 

1 third 
1 third. 

4 fifth. 

9 fifth 
7 fifth. 

3 fourth 
1 fourth. 


3 fourth, 1 fifth 

1 third, 8 fourth. 
7 fourth 

2 ercond. 1 third. 


1958-37 Galls. 


51/10/M 

29/11/M 

13/12/M 

14/11/M 

18/1/37 


30/1/87 

1/2/37 


1/4/87 


1/8/17 

28/8/37 


15/7/17 

8/8/37 

18/8/17 


1 lint. 1 egg. 

1 lint 1 ess. 

1 mood. 2 egg* 

1 flnt 1 lint. 

1 leooud 1 flnt 

8 flnt 8 flnt 

2 flnt 2 flnt. 

2 flnt 2 eggi. 

1 ieoood. 1 tint 


1 third 
1 fifth. 


9 third. 

8 third. 

7 fourth. 
1 third. 

5 fourth. 

1 third 

2 fourth. 


IS 18 fifth. 

14 14 fifth. 

U 18 fifth. 

8 • fifth. 

1 1 third. 


4 flnt 
1 third. 

1 fourth. 

1 flnt 

1 first 2 second. 

9 mood. 

1 mood. 

8 second. 

8 mood, 1 third. 

6 third. 

1 second. 

2 third. 

6 third, 1 fourth. 
IS third. 

f third, 1« fourth. 
1 second. 
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In January and the beginning of February 1937 the first stage larrae of the 
two species were sometimes found in association but for tbe greater part of the 
year the larvae of T trilineata were one stage and occasionally two stages 
ahead of the larvae of Burytoma gahani with which they were associated and the 
site of the larvae of the former was always greatly in excess of the sise of those 
of the latter species 


- 


O 



Flfc J —hvrytoma gahai i A Mandible of flrat stage larva B Mandll le of second 
stage larva ( Mandible of third stage larva D Mandible of fourth stage larva B 
Mandble of fifth stage larva F Antenna of fifth stage larva (x 180 ) O H I Setae 
fro n first scgmer t of mature larva <x 108; 

Fig 10—Cross section of a fully developed unilocular gall showing a maturing larva 
of Tepparella trlUaaata In the cell together with a fourth stage larva of Burytoma gahani 
the latter larva being the smaller (x 7) Se tloned 14th August 1986 


During the earlier part of the larval life the plant tissues fit closely up 
against the integument of the larvae and there is no room for movement As the 
two larvae feed upon the contents of the surrounding nutrient layer their 
alimentary tracts which are blind sacs become green in colour and gradually 
as the nutrient layer Is devoured and the galls Increase in else the two larvae are 
to be found in fairly large gall chambers in which there is room for movement 
and while It is more usual to find the email larva of B gahani touching the larva 
of T trilineata the two laivae are sometimes found at opposite ends of the 
chamber (fig 10) 

All stages of hurytona gahani except the last larval stage possess some 
powers of locomotion the second and third larval stages in particular being able 
to crawl along quite actively With the Increased space in the gall chambers 
Is correlated the further development of the respiratory systems in the two species 
of larvae This has been referred to when discussing the morphology of these 
species 

The two species of larvae continue to develop normally together until the 
late winter when it Is found that the majority of the larvae of T trilineata have 
reached the last larval stage At this time the galls have also reached their full 
else However larvae of T trilineata which are present in cells with the larvae 
of B gahani are nqver able to pnpate and by the time the larvae of the latter 
species reach the fifth or last larval stage the larvae of T trilineata have aa 
unhealthy appearance and are sluggish and abnormal Eventually the cells are 
found to contain maturing larvae of Bnrytoma gahani and the dead remains of 
the larrae of T trilineata and finally all traces of the latter disappear having 
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been devoured by the last-stage larvae of Eurytoma gahani, which reach maturity 
and subsequently pupate In the cell formerly occupied by the two species. Factors 
which bring about the destruction of the larvae of T. trilineata are not clear. 

It is possible that the exhaustion of the food supply may play an important 
part, as examination of cells in which the larva of T. trilineata are dead shows 
that the inner wall is hard and dry, the nutrient layer having completely dis¬ 
appeared, this exhanstion of the food supply possibly being due to the extra 
demands made upon it owing to the presence of two larvae This exhaustion of 
the food may cause the larva of T. trilineata to become weak or even to die, and 
hunger may be the factor which causes the larva of Eurytoma gahani to become 
predaceous and devour the larva with which it formerly lived in harmony. On 
the other hand, it is possible that the parasitic or predatory habit may develop 
normally in the larva of Eurytoma gahani once it reaches the fifth stage, and It 
may attack and destroy the larva of T. trilineata regardless of the state of the 
food supply. 

Many larvae of T. trilineata which had recently died, but in which the stomach 
contents were still quite fluid, were mounted on slides and cover slips were super¬ 
imposed and light pressure was applied. The Integument became distended, but 
there was no evidence of any break In the integument, which would be present 
had the larva of Eurytoma gahani made a direct attack upon it. Continued 
pressure of the cover glass usually forced the stomach contents out through the 
anus In more shrivelled specimens of dead larvae of T. trilineata gaping ruptures 
were present in the integument. These must have been made by the larva or 
Eurytoma gahani, but it seems much more likely that these ruptures were made 
after the death of T. trilineata, as otherwise such ruptures should be present in all 
the dead larvae 

In any case Eurytoma gahani behaves as a predator rather than a parasite, 
and though many hundreds of cells were examined in 1936 in which both species 
of larvae were present, it was only on very rare occasions that the larva of 
Eurytoma gahani was actually observed feeding on the larva of T. trilineata 

Though the great majority of the larvae of T. trilineata were devoured during 
August, 1936, at each weekly examination of galls from May onwards occasional 
maturing larvae of Eurytoma gahani were found in cells with dead T. trilineata 
larvae of the last stage. Though at any particular period of the year the majority 
of the larvae of Eurytoma gahani are at the same stage, a few cells may be found 
In which the larvae of this species are more advanced. 

In Table 6 are set out the results of a series of gall dissections during the 
last six months of 1936 and also in August and September, 1937, and which 
Indicate the various stages of both Tepperella trilineata and Eurytoma gahani 
present. Some maturing larvae of Eurytoma gahani were found as early as 16th 
May, 1936, but It will be seen from Table 6 that in the dissections of galls on 
3rd August and 9th August only six larvae of Eurytoma gahani were found alone, 
while the larvae of the two species were still together in 90 cells. 

On 22nd August, 1936, however, In 52 out of a total of 68 cells examined 
it was found that the larvae of Eurytoma gahani had devoured those of 
T. trilineata, and In 1936 and 1937 It was mainly during the last half of August 
and the first half of September that the majority of the larvae of E. gahani 
devoured those at T. trilineata and reached maturity. A remarkable increase in 
the else of the larvae of Eurytoma gahani occurs during this time, larvae of this 
spades which have devoured the larvae of T, trilineata increasing to twioe the else 
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tu on Assets decurren* Ihotnni Asst* «f TeppereUs 
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8 8/3# 
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First adult of TrpptnO* trUxntaU emerged on 7th September IBM 
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of larvae of the same stage which are still accompanied by the normal larvae of 
T triUneata This great Increase takes place In a very short space of time, and 
It Is strident that at this period the larva of 7 trilineata provides an abundant 
source of highly nutritious food 

All the availabid evidence points to the fact that after the larva of Burytomo 
gahani devours the larva of 7 trilineata it partakes of no further food, but it is 
evident that this species remains in the mature larval stage within the galls for 
several months prior to pupation 
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A number of larvae of Burytoma gahani were taken from cells In August 
after devouring the larvae of T trlHneata and were measured and they were Just 
as large as larvae of the same species removed from the galls several months 
later Moreover It has already been pointed out that at the time the larva becomes 
predaceous the Inner wall of the gall cell or chamber is hard and dry 

Many larvae of Burytoma gahani which were removed from galls on 2nd 
August 1936 and placed on cotton wool In petri dishes remained alive foi periods 
of two and three months and finally voided waste matter and pupated noimally 
The smallest and the largest larvae of the various stages of Burytoma gahani 
measured are set out In Table 2 It will be seen that the growth in the vaiious 
stages is fairly regular there being compaiatively little overlapping In else In the 
various stages and that the larva almost doubles its else during the last larval 
stage 

Dissection of the larvae of Tepperella trihneata which are In cells with 
Furytoma gahani shows that numbers of them contain also larvae of a paiasite 
Megattigmus sp As Burytoma gahani devours the larvae of T t> ihneata it 
accidentally also becomes a predator of the larvae of ilegattigmut sp in those cells 
During 1936 and before any of the larvae of Tepperella trihneata had been 
devoured six twigs of galls were taken and every cell examined and the species 
present recorded Cells containing strange larvae were discarded and the number 
of cells In which T trihneata occurred alone and with Furytoma gahani were 
recorded and then all the larvae of T trihneata were dissected in order to 
determine whether Megastigmue sp was present The results of these dissections 
are set out In Table 6 


Tabu 8 — Humban oj Lama nf Tepperella trtllneata McfiMUg u I aid h itini galuu l praarnt i t ( alto 
on Acacia riecurren* at Lvndfmld Aytfne* i 1939 



Knowing the habits of these three species It Is evident that though there were 
originally 646 cells containing larvae of T trihneata, only 166 or 28 44 per cent of 
this specs** could have emerged as adults while from the same galls though 211 
qjprvae of MegatHgmvt sp were present only 97 or 17 80 per cent could have 
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emerged a* adults, while of the 293 larvae of Eurytoma gahani present and which 
occupied 53 76 per cent of the cells, all would have emerged as adults, no larvae of 
this species ever having been found parasitised, though many hundreds have been 
examined. In the spring of 1837 examination of a further series of 645 gall cells 
from the same tree showed that 362 or 66-42 per cent, would have yielded adults 
of Eurytoma gahani, this remarkably successful species having Increased in 
numbers at the expense of Tepperella trilineata and Uegaetigmu* sp. as compared 
with 1926. 

The preceding figures give an excellent Idea of the relative abundance of the 
three species of Chalclds In the galls It Is of Interest to note that until the 
larvae of T trilineata and Eurytoma gahant reach the last stage, the development 
of T. trilineata when associated with E. gahani was just as rapid as that of larvae 
which were In cells alone, Indicating that during this period the presence of the 
larva of Eurytoma gahani has no visible adverse effect upon the larva of 
T. trilineata This Is further borne out by the fact that development of galls In 
which the two larvae are associated In the cells Is just as rapid and normal as In 
galls In which the cells were occupied by the larvae of T. trilineata alone. 

The association of these two species of larvae In the one gall chamber Is a 
remarkable and unusual one. 

Kinsey (1920), who has made an exhaustive study of cynlpld wasps, which 
are the main gall-formers of the United States, in discussing inquUlnes In the 
galls, pointed out that no struggle existed between these and the primary gall- 
formers, that the larvae of the two species lived In closely Identical environments, 
but that they did not come in contact with one another or interfere with one 
another in any way. Judged on this basis, Eurytoma gahani could not at any 
stage be classed as an inqulline In some respects during Its early larval stages 
Its behaviour resembles that of an inqulline, but It Is always a competitor and 
becomes a predator In its last larval stage. 

Triggerson (1914) recorded an unusual phenomenon In the case of a Cynlpld 
gall wasp, Dryophanta erinacei. In America A second species of Cynlpld, Bynergut 
erinacei, destroyed the larva of D. erinacei, and then tunnelled through the galls 
to the various cavities and fed upon the occupants. 

The occurrence of the parasitic and phytophagous habit In a single chalcld 
species has been observed by a number of workers, but the behaviour of Eurytoma 
gahani, in a number of respects, Is unusual. It Is the intention of the writer to 
discuss phytophagy and parasitism In the Chalcldoldea In a later paper 

Pupation and the Pupal Period. 

As with the other species studied In this gall complex, no waste matter Is 
voided during larval life, but some days prior to pupation the larva voids from 
the anus a quantity of black and fairly solid waste matter In the gall cells this 
waste matter usually becomes broken to fine black particles which adhere to the 
larva and later the pupa, but sometimes it remains as one long twisted black 
strand adhering to the tip of the pupa. The quantity of waste matter voided 
by the mature larva is considerable and much more than In any chalcld larvae 
previously studied by the writer. 

On first passing to the pupal stage, the pupa Is a uniform white In oolour, 
but within twenty-tour hours the head, thorax and wing buds become amber and 
the pupae remain thus for approximately two weeks, when they gradually 
commence to turn black, and some days before emergence the pupae are a 
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uniform blaok. The average length of the pupa of Burytoma gahani is 2 46 mm., 
the maximum being 2-66 mm , and the minimum 2*19 mm 

From August until November, 1926, large numbers of mature larvae were 
dissected from galls and placed on either blotting paper or cotton wool in petri 
dishes, and fifty-eight of these pupated in a normal manner and eventually emerged 
as adults. The pupal period under these conditions is set out in Table 7. It will 
be seen that the pupal period ranged from 35 to 36 days, the average for male 
wasps being 32’84 days and for female wasps 8213 days The first pupa was 
found in a gall on 4th October, 1936, and the first adult of Burytoma gahan « 
emerged on 80tb October, 1936. 


Tisu 7.— Pm*d ptriod at Xarytonu gahani fe (At Laboratory, lit*. 



Pupal Period Number of Number of 

In Dan Male* Krmalea 



Total 27 11 


Avunse papal period of mala waqa, St 84 dan ; Aunale waepe, SS IS dan 



Bmergence of Adult*. 

Adult wasps emerge by eating a cylindrical channel out to the exterior of 
the gull. In figure 11 is shown graphically the dally emergence of 2,779 adults 
of Burytoma gallant from galls on Acacia decurrent In 1986. 

It will be seen that emergence commenced on 30th October, 1986, and continued 
until 5tb January, 1987. Though the emergence period extended over 68 days, 
it will be seen that by far the greatest numbers emerged during the second half 
of November and the first half of December. This emergence period was 
approximately twice as long as that of T. trilineata from the same tree. 

In figure 11 la also shown graphically the emergence of 1,068 adults of 
T. trilineata and 1,659 adults of Megaetigmu* sp., an internal larval parasite of 
TeppereRo trilineata. While figure 11 indicates the emergence periods of the three 
species, it does not represent their relative abundance, as it was not always 
possible to obtain emergence records of the three species from the same galls, the 
total period being so extensive that galls used in the early part of the emergence 
period became so hard and dry that they were unsuitable for later emergence 



























240 


KRW BPKCIK8 Or CHALCID (0KITTS KUBYTOKA), 


in 1926, the emergence of the two sexes being shown separately It will be seen 
that while the two sexes emerged over approximately the same period, in the 
early part of the emergence period males predominated, while later the females 
were greatly in excess of the males. 

During the later part of the emergence period, the galls shrivel, become black 
and extremely hard, and fall from the tree, but it was found that adults of 
Eurytoma gahani emerged from these fallen woody galls in a normal manner. 

Sukuaby. 

The morphology and biology of Eurytoma gahani, a new species, which occurs 
in the galls on the flower buds of d.cncia dec urren* caused by Tepperella trilineata, 
is described. 

Like that of the primary gall-former, T. trilineata, the life cycle of Eurytoma 
gahani is annual. 

Tbe adults of E gahani emerge from the galls mainly during November and 
December, some time after all the adults of T trilineata have emerged 

Of 1,606 adults of Eurytoma gahani which emerged in 1936, 1,028 or 64-06 per 
cent, were females and 677 or 36 96 per cent were males The average length of 
life of male wasps was 6-82 days, and of female wasps 8-17 days, but the maximum 
length of life of male waspB was 22 days and of female wasps 27 days 

The egg of Eurytoma gahani Is deposited alongside the egg, or more commonly 
the first-stage larva, of T. trilineata within the minute acacia flower-buds or aborted 
flower-heads. 

The larva of E gahani, on hatching, lives with the larva of Tepperella 
trilineata in the one cell, the development of the latter usually being at least one 
stage more advanced than the larva of Eurytoma gahani 

Five larval stages occur, and these are described in detail. 

The two species of larvae live phytophagously on the plant tissues, and the 
larva of T. trilineata reaches the fifth or last larval stage, but when the larva of 
Eurytoma gahani is also present, the larva of T trilineata never pupates. 

By the time the larva of E gahani reaches the fifth stage, the larva of 
T. trilineata is unhealthy In appearance and la eventually devoured by the larva 
of E gahani. 

Possible factors concerned In the change from a phytophagous to a predatory 
habit in the fifth larval stage of E. gahani are discussed 

Having devoured the larva of T. trilineata, the larva of Eurytoma gahant is 
fully-fed and may remain in the gall cells for several months before pupating. The 
pupal period is approximately tour weeks. 

Of 645 gall cells examined In 1936, 293 or 53-76 per cent, were occupied by 
the larvae of Eurytoma gahani and T. trilineata together, and within 114 of the 
larvae of the latter species there were also larvae of Megattigmut sp., an internal 
parasite, and all of these latter larvae would have been devoured when the larvae 
of T. trilineata were eaten by those of Eurytoma gahani. 

In the spring of 1987, examination of a further 646 gall cells from the same 
tree showed that 262 or 66-42 per cent were occupied by Eurytoma gahani. 

Though several thousand oalls were examined, no larvae of B. gahani were 
ever found to be parasitised. 

The presence of the larva of E. gahani does not affect the development of the 
galls. 
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THE UPPER PALAEOZOIC ROCKS BETWEEN MOUNT GEORGE AND 
WINGHAM N S WALES 

By A H Voisrr * M 8c Lecturer tn Geology and Geography 
New England Unlverilty College 

(One Map three Text flrure* ) 

[Read Slst May 1988 ] 

The area examined Ilea on both aides of the Manning River between Mount 
George and Winghara and adjoins the Taree District which was described in a 
previous paper (Voisey 1988) 

Geological field work was commenced in May 1987 following the receipt at 
the University of Sydney of some excellent specimens of Linoproductus spring 
sureiui* forwarded by Mr R T Cox of Colralne Kimbrlkl The occurrence of 
fossils at Kimbrlkl has not been recorded previously although their presence 
has been known to local residents for many years 

The only references which have been found relating to the geology of this 
locality are thoee by Benson (1918) and Woolnough (1911) The former recorded 
Devonian rocks serpentine and Permo-Carbonlferou* fossils from the vicinity of 
Mount George and the latter noted the presence of fossils in a railway cutting 
at Killswarra On Professor Sir T W E David s map of the Commonwealth of 
Australia (1988) the area covered by the accompanying map was marked as 
Lower Carboniferous with the exception of the north western corner which was 
shown as Devonian 

Except where noted otherwise the fossils mentioned In this paper have been 
identified by Mr H O Fletcher Palaeontologist at the Australian Museum 
8ydney They have been included in the Museum s palaeontological collection No 
microscopical examinations of the rocks have been made so far but it is hoped that 
this work will be carried out in the near future 

Map 1 indicates the distribution of the principal rock types and the positions 
of the major faults Parish maps were used in connection with geological mapping 
and the place names have been taken from these maps Certain differences in 
spelling are worthy of comment Burrell Creek Poet Office Is situated near Burrlll 
Creak and the school naar Bow Bow Creek is called Bo Bo School 

SnanentPHT 

Devonian 

Three areas of Devonian rocks are shown on the map and each of these oonsists 
of a different a sso ciation of rock types 

* This paper was completed while the author was Linnean Kaclsay Fellow of the 
Society In Geology 
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1 Jat pert and Quarttntet 

Jaspen and quartsltes outcrop around the head-waters of Woolihed Creek 
and continue to the north and north-east beyond the limits of the map to Wherrol 
Flat, where they are cut off by a belt of serpentine presumably Injected along a 
major fault-plane. They give rise to very rugged topography, the high land 
culminating in Johnston's Peak near Wherrol Flat. 

The siliceous rocks range in colour from the reds and reddish-browns of the 
jaspers to the pale greens and yellows of the quartsltes The last-named, however, 
are more often white and translucent. The beds are riddled with quarts veins 
and are very hard. They are extensively jointed and cracked. 

Stratification is indicated by colour differences and slight variations in the 
physical characteristics of the units Most traces of original sedimentary charac¬ 
teristics have been obscured by the slliclflcatlon. 

It Is proposed tentatively to correlate the jaspers and quartsltes with the 
Woolomin Series of Benson (1913) on account of their similarity to some of the 
beds of that series in the Tamworth District The micaceous phyllltes, purple 
schistose tuffs, and altered spilltes which are associated with the siliceous rocks 
in that region, however, have not been found so far in the area now being 
described. 

The correlation suggested Is open to question and the writer has recently 
assigned similar beds In the Armldale District to the Carboniferous system, but 
here again no definite evidence was available (Volsey, 1938b). 

2. Banded Clay stones, Cherts and Tuffs. 

Portion of a large block of Devonian rocks Is shown to the east of Bow Bow 
Creek and Klllawaira. This block Is bounded by heavy faults on its northern, 
southern and western sides, so that the beds are brought Into contact with those 
of the Carboniferous and Kamllarol Systems. 

Outcrops are poor as the rocks have been reduced by erosion to comparatively 
low hills covered by a fair soil. Much of the country has been cleared and is 
now well grassed. 

The beds are exposed by cuttings along the main Oloucester-Taree road 
between Bow Bow Creek and Tlnonee and also along the roads from Killswarra 
Bridge to Bootoowaa, and from Wlngham to Tlnonee. Isolated outcrops are seen 
In gullies and quarries There are Insufficient data to permit the elucidation of the 
structures in detail, since the variations in the direction of strike, together with 
the complicated faulting and folding observed in the limited exposures, point to 
the presence of numerous fractured folds of small amplitude and on different axes. 

The rock types are similar to those described by Benson (1913a) from the 
Tamworth Senes. Banded clays tones and cherts comprise most of the sequence. 
The bands vary from a traction of an inch to several inches in width. In the fresh 
rock they are alternately light bluish-grey and dark bluish-grey, but, on weathering, 
they become white, yellow or light grey. The dark grey bands are usually the 
wider ones The rock is quite hard and splintery. It exhibits a conchoidal 
fracture in places. Excessive jointing has broken the beds into small blocks, and 
it is difficult to obtain unweathered material Radlolaria have been recorded 
from these rocks immediately to the south (Benson, 1918; Sussmllch, 1921, p. 289). 

A characteristic variant of the claystone described above weathers to a dark 
or light green colour and is useful in the identification of the series. 

Interbedded with the clays tones and cherts are thick beds of tuff which appear 
in places to be Intrusive into them. The tuffs are generally dark grey or dark 



Fig 1— Section along line A-B (Map 1) V/H - 1/1 

KIr J—Sutton along line C-P (Map 1) V/H 1/1 

Hg 1—fcectlon along line E F (Map 1) V/H = 1/1 

8 apilitei, Tuff * and Chert * 

A thick Be ties of tuffs, cherts and Bpilltes forms the Kanghat Range and Its 
foothills These beds are bounded on the north by the Kanghat Fault which runs 
from the west of Mount George to Hlllvlew and beyond Southward the series 
has not been thoroughly investigated, but Its continuity Is Interrupted by faults 
before Kramback Is reached 

In marked contrast with the claystones and tuffs described above, these beds 
give rise to rugged topography as evidenced by Mount Kiwarrlc and the Kanghat 
Range, which attain heights of 2,000 feet Steep slopes covered with talus and 
dense vegetation seriously Interfered with geological work In this area Moreover, 
elucidation of the sequence was rendered Impracticable by the presence of strong 
faults Spllltes, so wondei fully developed at the western end of Kanghat Range, 
do not appeal to intersect Burrill Creek which separates the Kanghat Range from 
Mount Kiwarrlc Strikes are extraordinarily variable 

Pillow lavas were described from between Gloucester and Mount George by 
Benson (1916) He stated that very dense, hard, fresh-looking subvarlolitlc spllltes 
with well-preserved pyroxenes but albltlc felspars were exposed In railway cuttings 
east of Bundook These greenish rocks contain quarts and epldote which All 
numerous cracks and vesicles 

The north-western extremity of Kanghat Range is an Impressive feature 
composed largely of spllltes. 

The northern (lope of Bucklebore Mountain, which Is a smaller range 
branching east from the northern front of Kanghat, Is a fault scarp which Is 
strewn with talus consisting of a great variety of tuffs. The most spectacular of 
these Is a green volcanic agglomerate containing irregular fragments up to several 
Inches across. This rock Is associated with breccias and finer grained tuffs, some 
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grey and others green end bine In ooloar. These outcrop In the bed of Stony 
Creek near Bucklebore Mountain and also on the adjacent slopes. The breoclated 
character of some of the varieties Is seen best on the weathered surfaces, the rock 
becoming brown and greenish-brown on decomposition. 

In the foothills of Mount Klwarrlc In the south-east corner of the area fine¬ 
grained dark blue cherts are lnterbedded with tuffs, breccias and spilltes 

CABBOIUnCBOUS 

With the exception of the Upper Burlndl Series, which has not been Identified, 
the same series are developed In this area as in the adjacent Taree District 
(Volsey, 1988a). The Lower Burlndl Series consists essentially of olive-green 
mudstones and tuffs and the Kullatine Series principally of tilllte and tuft These 
two series bear faulted relationships to one anothei and to the Devonian beds 

1 Lower Buiind i Series 

The Lower Burlndl beds outcrop between Charity Creek and Dingo Creek and 
are excellently exposed by road cuttings between Mount George and Klllawarra 
Rocky Falla Cieek has revealed a thickness of more than 1,000 feet of sediment 
The northerly dip changes from 60 degrees to 10 degrees going up the creek, and 
In places the strata are practically horisontal Variable strikes along the course 
of Charity Creek and Its tributaries Indicate faulting and perhaps folding In that 
locality Owing to scanty outcrops away from the creeks and the absence of any 
marker beds, details of the structures could not be obtained. 

Tuffs and tuffaceous sandstones lnterbedded with mudstones make up the 
sequence The tuffs range from dark grey to light bluish-grey in colour and vary 
considerably In texture Fine-grained conglomeiate bands containing pebbles up 
to the else of a pea occur in places, but the moat common rock is a gritty water- 
sorted tuff containing fragments of felspar reaching a millimetre or more In 
diameter. Fine-grained tuffs, dark bluish-grey but weathering to brown, occur, 
generally in bands a few feet In thickness separated by thin beds of mudstone. 

The mudstones range in thickness from a few Inches to ten feet They are 
olive-green or black In colour and are rarely laminated. They contain numerous 
unidentifiable plant remains. These do not necessarily Indicate a fresh-water 
origin since they are associated with marine fossil beds elsewhere In the Manning 
District. They have been recorded from the Burlndl Series in the Hunter Valley 
(Osborne, 1922, p. 164). 

The mudstones decompose readily on exposure to weathering agencies and 
are generally found as buff or light brown crumbling material from which fresh 
specimens are difficult to obtain. 

Dr. Woolnough (1911) recorded tuffs containing a lantellibraneh identified 
tentatively by W. 8, Dun as a PacAydomuj of Permo4Jarbontferous age from a 
railway cutting west of Klllawarra Station. There Is little doubt, however, that 
the beds belong to the Lower Burlndl suite. Of the 200 feet of mudstones and 
tuffs exposed by the cutting the most Important unit is a greenish-grey tuff fifty 
(Mt In thickness. An attribute peculiar to this rock and perhaps to several other 
massive tuffs In the sequence is the weathering out of spheres of the rock a little 
smaller cricket balls. These cannot be satisfactorily explained in a similar 
manner to ordinary spheroidal weathering since the spheres are surrounded by the 
unfraotured rock separated only by a small thickness of brown decomposed 
material. No suitable explanation of the phenomenon can be offered. Woolnough 
regarded the bed as the equivalent of his "Pachydomus” horisoa, but no fossils 
were (bund during the reoent survey. 
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As the continuity of the sequence both upward and downward has been inter 
rupted by faulting, it is not possible to estimate the maximum thickness of the 
series There is evidence, however, of at least 8,000 feet 

8. Kullatine Series. 

The Kullatine beds consist almost entirely of tllllte. Tuff and mudstone bands 
probably make up less than a quarter of the whole thickness of several thousand 
feet. 

The tilllte is a massive hard bluish-grey mudstone containing scattered frag¬ 
ments of a variety of rock types including granites, porphyries, felsltes, andesites, 
tuffs, sandstones, cherts and quartzites. The Included pebbles up to half an inch 
in diameter are nearly all angular, but those above that site are more or less 
rounded. While most of the rock fragments are less than two inches in diameter, 
occasional larger ones reaching a foot across have been found. A most abundant 
and ubiquitous pebble is a purple andesitic rock which is similar in appearance 
to types found in the tlllites and fluvio-glaclal conglomerates in the Upper beds 
of the Kullatine Series of the Macleay District. 

The tllllte outcrops as hard rounded boulders on the hillsides or, when more 
extensively weathered, in cuttings when it has changed to a buff or yellow colour 
and resembles a decomposed mudstone. The weathered rock is easily recognised, 
however, by virtue of the small fragments of felspar and other minerals and rocks 
which give it a speckled appearance. It is rarely that the tllllte Is free from the 
smaller angular pebbles. The larger ones are more sporadic in their distribution, 
but when present they constitute a more conclusive test. 

Occasional bands of dark grey tuff of slightly variable texture break the 
continuity of the tllllte in places, as on F. Richardson’s property about half a 
mile south-east of Charity Creek Railway Station. Two hundred feet of them 
are developed at the top of the sequence below the Kamllarol strata. 

Fine-grained rocks resembling mudstones may be variants, but no definite 
banding was observed. 

The tilllte and its associates occupy a large proportion of the area mapped. 
Excellent exposures are found in the railway cuttings between Mount George and 
Karaak Flat. Since the beds are dipping at a fairly high angle in most places 
where measurement is possible, the Immense development of tllllte Is apparent. 

An Interesting occurrence is that on the first hill on the Mount George road 
past its Junction with the Wlngham-Gloucester road at KUlawarra. A band of 
sediment 8 inches to 6 inches thick embedded in tilllte was found to contain 
crlnotd stems. This band Is exposed in a gutter on the south side of the road 
about half-way up the hill. Exposures being continuous for some distance, there 
does not appear to be any escape from the conclusion that the tlllites here, at any 
rate, were laid down under marine conditions. No other fossils were found in the 
series. 

The tilllte is indistinguishable lithologically from that occurring at the top 
of the Kullatine Series in the Macleay District (Volsey, 1**4). It also resembles 
closely the tlllites of Currabubula and Limebumeris Creek. It is probable, there¬ 
fore, that the glacial beds were contemporaneous with part of the glacial stage of 
the Kuttung Series. 

* KAMILAKOI*: MACLEAY 8ISIX*. 

The Kamila rot sediments overlie the Kullatine Series without any apparent 
unconformity. Indeed, there appears to be a transition from the tuffs overlying 

• Bee David, it*!.—Terminology used hers to order to avoid contusion, but regarded 
by the writer ae synonymous with "Permian”. 
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tbe tilllte into bended mudstone* which have been taken as the basal unit of the 
younger series Since the tufts bear a marked resemblance to those lower in the 
Carboniferous sequence they must be retained in it 

Continuous exposures of the junction between the Caibonlferous and Kamilaroi 
strata are found in the following places (1), a creek just behind Klmbrikl Public 
School, (1), along the south bank of the Manning River Immediately west of 
“Colraine", (8), along the south bank of the Manning River south of Charity 
Creek Railway Station 

In each of the above localities a good section of the sequence of the Macleay 
Series was obtained The variations In the thickness and nature of the sediments 
are expressed by these sections which are representative of the series in the 
district 

1 Creek behind Klmbrikl School 

Thickness in feet 


D Mudstones 100 

C Limestones banded mudstones and tuffs (0 

B Tuff containing sponge spicules 110 

A Banded mudstones 230 

Total thickness 400 


Beneath the Kamilaroi beds 200 feet of tuff were measured and then an 
indeterminate thickness of tilllte was found 

2 Along the Manning River in the neighbourhood of “Colraine” 

Thlt knesa In feet 

F Micaceous mudstone 200 

EJ Linoproduetvt horlson 8 

D Mudstones sandstones and tuffs 200 

C Limestone with marine fossils 1 

B Tuff containing sponge spicules f 

A Banded mudstones BOO 


Total thickness 


1028 


2 Along the south bank of the Manning River south of Charity Creek Railway 
Station 

ThUkness in fsst 

F Micaceous mudstones 720 

D and B Tuffs and sandy mudstones with marine 

fossils 000 


A Dark-grey mudstones 

Total thickness 


The various units grade into one another as, for example, In the last mentioned 
aectton, where the banded mudstones, tuffs with sponge spicules, and limestone# 
are interbedded It Is convenient to discuss the beds In the order In which they 
occur near "Colraine” This may be regarded as the type-section 

A The Bonded Mudstones 


These are banded, dark and light-grey rocks weathering to grey, brownish- 
grey, light brown and white They possess a well marked rhythm throughout and 
lamination is particularly notioeahle A major rhythm of from two to six laches 
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occurs. Some of the hands are crumbly, dark grey mudstones and others are 
lighter In colour. 

Lamination is more noticeable in the light sandy layers—that in the grey 
mudstones is more obscure. A parting Is present parallel to the lamination In 
many cases the banding is spectacular and the rock resembles tbe banded mud¬ 
stones of the Tamworth Series, there being a definite contrast between the light 
and dark bands. Tbe widths of these bands vary from leas than a millimetre 
to several centimetres. 

B. Sponge Spicule Tuff. 

This rock is closely associated with both the mudstones and the limestones 
and forms a link between the two. Behind Kimbrlkl School beds of the tuff share 
in the rhythm of the banded mudstones and grade Into them. In the same section 
bands of it alternate with limestone The rock is composed of what appear to be 
felspar fragments embedded In argillaceous material and is in all probability a 
water-sorted tuff It contains abundant sponge spicules These serve a useful 
purpose, as the rock is very easily recognised by their presence. 

On the road from '‘Colralne" to the cultivation the tuff beda are several feet 
In thickness and pass upward Into grey Impure limestones which consist almost 
entirely of the remains of crlnolds, bryoxoans and brachlopods in a matrix of 
tuffaceous material in places and elsewhere of mudstone. 

C Limestones. 

Nearly six hundred feet of calcareous sediments, about half of which might be 
called limestone, are represented In the section south of Charity Creek. They pass 
into the banded mudstones along the strike and these assume more Importance 
to the east. At “Colraine" and near Kimbrlkl School the limestone is subordinate 
to the argillaceous sediments. Mudstones, tuffs and sandstones are interbedded 
with the limestones. 

Among the thicker calcareous beds in the Charity Creek section is an 
interesting bed of the banded mudstone about two feet in width and showing the 
rhythms quite as clearly as the better-developed horizons around Kimbrlkl. This 
establishes beyond any doubt the intimate relationship between the mudstones and 
limestones and is in opposition to the otherwise plausible suggestion that the 
former might be varves belonging to the Carboniferous glacial suite. 

The limestones are generally dark grey In colour but weather to a yellow 
spongy rock consisting of Insoluble material with which the calclte composing thf 
fossils was mixed. Some of the limestone is coarsely crystalline resembling to 
some extent the Cedar Party Limestone (Volsey, 1988a) with which it may be 
correlated with confidence. Most of it, however, is finer in texture, more argil¬ 
laceous and darker in colour. 

D. Mudstones, Sandstones and Tuffs. 

The limestones gradually pass upward into mudstones, tuffs and sandstones. 
These are all dark grey in colour; the coarser beds are quite hard but the fine¬ 
grained mudstones are easily weathered. Fossils are rare except in tbe Charity 
Creek section, where several bands of marine forms have been found. 

The beds grade into the overlying micaceous mudstones but are separated from 
the main portion 0f<them at "Colralne” and possibly in other places by a very rich 
hand of marine fossils called the Linoproduetus horizon. 

S. Linoproduetus Horizon. 

The horizon is beautifully developed in the neighbourhood of "Colralne” homo- 
stead and has been exposed by the Manning River which has cut into its southern 
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buk, revealing tbe folded bed. The fossils ms/ be collected from tbe hortson on 
either limb of an asymmetrical syncllne of small amplitude. 

Tbe rock containing tbe shells is micaceous mudstone, the fossils being Internal 
and external moulds coloured by llmonite. The actual shelly material la also 
present, but well-preserved specimens of the forms are difficult to obtain. 

Linoproductus spring surensis Is particularly abundant, but the suite of fossils 
collected is as follows: 

Fenestella fossula Lonsdale 
Fenestella spp. 

Protoretepora amp la Lonsdale 
Btenopora (small dendroid form) 

Zaphrentis cf. grcgoriana De Koninck 
Tracbypora toilkinsoni Eth. 

Monilopora nicholsani Eth. 

Crlnold stems (large form) 

Martiniopsis subradtata cf. var 

branxtonensis Eth. 

Terrakea brachythaera (Sowerby) 

BpiHfer tasmaniengig Morris 
Bpirifer stokesi Konig 
Strophalosia gerardi King 
BtrophaUma jukest Eth. 

Terrakea fragile Dana sp. 

(Specimens F B7896-F 88012, Aust. 

F. Micaceous Mudstone. 

This rock Is light to dark grey In colour, soft and easily weathered. It 
contains a large proportion of mica, which Is very useful for Identification 
purposes, especially since the mudstone makes very poor outcrops but yields a 
light grey micaceous soil. Joints are excessively numerous, resulting In spheroidal 
weathering, which is particularly well developed In cliff sections beside the river 
at “Colralne". Calcareous nodules or concretions are common. 

The mudstone is almost massive In its occurrence, only rare narrow sandstone 
bands breaking Its continuity. The maximum thickness measured was 720 feet 
south of Charity Creek Station, and here the section was interrupted by a 
fault It Is probable that the total thlokness is far greater than this. 

Distribution, etc. 

Owing to the Intense folding and faulting which has taken place, the Kamilaroi 
rocks have been infolded and infaulted Into Carboniferous tlllite. They outcrop 
largely as (/Misted blocks between Bundook and Hlllvlew, except In the Klmbrlkl 
area, wherd they form the limbs of an anticline. 

West of Woolshed Creek the micaceous mudstones are In contact with tlllite, 
the lower beds of the sequence having been removed by faulting. Similar beds 
containing marine fossils were recorded by Benson (1216) from Somerset, where 
they are faulted against Devonian spllltes. 

Another small area of mudstone occurs between Woolshed Creek and Mount 
George. Marine fossils were found by Benson (1916) and Suasmllch in a 
railway cutting which passes through these beds. They are principally in a band 
Of breccia several feet in width. 


Linoproduclxts springsurensis Booker. 
Linoproductus cf. cancriniformls Tschern. 
Aviculopecten squamuliferus (Morris) 
Aviculopecten multicostatus Fletcher 
Aviculopecten sprenti Johnston 
Aviculopecten parkesi Fletcher 
Conocardium sp. (large form) 
Merismoptcria macroptera (Morris) 
8(u(i7tburia costata Morris 
Btutchburla obliqua Etb. 

Pleuropkorus sp. 

Myonia sp. (7 small new sp.) 

Nuculana sp. 

Nuculana, sp. nov. 

Nuculana waterhousri Eth. 

Pleurotomaria morrisiana McCoy. 

Museum Collection.) 
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Numerous specimens of Taeniothaenu aubquadratua were found In the mud¬ 
stones about halfway along the cutting which le the first one east of the railway 
bridge acroes the Manning River Benson (1916) listed the following forms 
Deltopecten tlknoarrenaia, Bpirifer sp . Martiniopsxa aubradlata, Polypora \ to which 
the writer adds Bptnfer ct taemanttnsii Mon Is, Bptrifu duodecimcoatata McCoy. 
Toeniothoerui aubquadratua Morris (plentiful), Linoproductua apringturenrit 
Booker, Amculopecten aprentx Johnston, Avimlopecten mitchelli Eth and Dun, 
Bnrydeama cordatum Morris (fairly common), PlatyacMama sp lndet (Specimens 
F87671-77, Australian Museum Collection ) 

Two more outcrops of the micaceous mudstone, one of which was noted by 
Benson (1916), occur between Mount George and Charity Creek The first is an 
infaulted block containing Linoproductiu and bryosoa, at the bend of the road 
about | mile on the Wlngham side of Mount George station A road material 
quarry on the north of the road exposes the beds The second Is revealed by 
railway cuttings a short distance to the south of the first named outcrop 

The mudstones are seen in cuttings at Charity Creek Station and are bounded 
by faults which bring them into contact with Carboniferous rocks 

More complete sequences are found on the north and south sides of the tllllte 
which forms the core of the Klmbrlkl anticline and are terminated by faults on 
all sides Between Klmbrlkl and Burrill Creek the tightly Infolded Kamllarol 
beds alternate with tllllte Marine fossils occur in a number of places 

Although outcrops are very poor indeed, they indicate that a belt of rocks 
of the Macleay Series runs along the coursee of Bow Bow and Burrill Creeks 
east of Burrell Creek Post Offlce and continues northwards across the Manning 
River to the railway line between Karaak Flat and Klllawarra The mudstones 
and limestones with the usual mailne fossils are seen in cuttings along the Karaak 
Flat road Kamilarol limestones and their associates outcrop on the hill just 
before Hlllvlew School is reached 

The rock types belonging to the Kamllaioi suite are so distinct from any 
others In the district that they are readily recognised whenever they are exposed 
The fact that they are easily weathered somewhat restricts outcrops, but at the 
same time this property provides a useful clue m the location of the series as a 
whole The underlying Carbonlfeious beds are so hard that differential erosion 
along the junction serves to separate the two serlee 

Since the beds are lithologically and palaeontologlcally related to those 
around Yessabeh on the Macleay River, they are included in the Macleay Series 
(Volsey, 1984) 


runsTocKWE to bbcutt 

The high-level river-gravels and recent alluvial deposits are shown on the 
map, but will be discussed In connection with the physiography in a subsequent 
publication 


lentous Rocks 
Serpentine 

A belt of serpentine running north-west and south-east outcrops alongside 
the Nowendoc road between Its junction with the Bundook road and the village 
of Mount George ^ft narrows near Mount George and disappears just east of the 
railway station The fault which It partly occupies continues eastward, separating 
Carboniferous tllllte mi the north from Kamilarol micaceous mudstone on the 
south 
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Further to the west, beyond the limits of the map, the aerpentlne llee between 
tower Bnrindi tuffs and mndatonee and the Knllatlne tilHte. Both serlea of rocka 
are sllghtiy metamorphosed by tbe Intrusion. 

A possible contact between Kamilaroi beds and aerpentlne near Mount George 
school la obscured by alluvium. This occurrence of aerpentlne Intruding 
Carboniferous tllllte is the first direct evidence produced that it was Injected at a 
period later than the Drummond Movement at the close of Upper Burindi times 
It Is of little consequence, then, that a well-exposed contact with Kamilaroi 
beds has not been found, since no orogeny Is known in eastern Australia at the 
close of Upper Kuttung time. The Lochlnvar Movement (Carey and Browne, 
1988) was not characterised by extensive faulting 

A stronger argument for a late Kamilaroi age Is the fact that the serpentine 
fault transgresses the trends of the rocks and earlier faults which must be 
referred to the Hunter-Bowen orogeny. Evidence that the serpentine Is pre- 
Jurassic was produced by Benson (1918, p. 493). It will be shown in a subsequent 
publication that It Is overlain by Triasslc beds near Broken Bago, In the vicinity 
of Wauchope, N S.W 

Carey and Browne (1988) referred the Peel Thrust and serpentine to the 
Drummond Movement and suggested that there was a renewal of movement along 
the thrust during the Hunter-Bowen Movement On the other hand, they recognised 
the alternative of assigning both thrust and serpentine to the Hunter-Bowen 
Movement, and such a course was favoured by Carey (p 805). 

Following the evidence available in the field at Mount George It seems now 
that there cannot be any reasonable doubt that the serpentine at Mount George, 
and possibly in other areas, belongs to the Hunter-Bowen Movement of late 
Kamilaroi times. 

The physical characteristics of the serpentine are similar to those of the basic 
rocks described in detail by Benson (1918c, pp 889-893). 

Structural Geology. 

Tbe geological structures are indicated on Map 1 and in the sections (Text-figs. 
1, 3). The principal points worthy of notice may be considered as follows. 

1. Fold* and Faults «n Devonian Rock*. 

The structures In Devonian rocks were not studied In detail Little can be 
written of the beds south of the Kan ghat Fault except that they dip generally 
north or south at high anglee. Slliclflcatlon has obscured most of the structures 
la jasper and quartslte areas. 

The banded clayitones and tufts have been tightly folded and most folds have 
been extensively fractured. Owing to their incompetence the daystones have 
suffered much more deformation than the more resistant spilltes, agglomerates 
and tails. As the soft Kamilaroi beds are affected to a comparable degree there 
Is no definite evidence to demonstrate that there was any folding of tbe Devonian 
beds prior to the deposition of the Carboniferous rocks which, on account of their 
resistance, are folded and faulted to a leaser extent. 

S. The JCistbrlfcl Anticline and Associated Fold*. 

This to the best developed folded structure in tbe area. It strikes In a 
west-north-west-east-south-east direction and appears to pitch to the east-south-east 
The limbs dip at approximately 45 degrees and consist of Kamilaroi limestones 
and mudstone*, while the core is of Carboniferous unites and tuffs. Near the 
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nos« of the anticline in the vicinity of "Colraine” several folds of small amplitude 
occur These strike generally north and south and pitch gently to the north. 
A syncline and an anticline are exposed by cliff sections on the south bank of the 
Manning River. These are asymmetrical and the axial plane Is tilted to the 
west. Overturning accompanied by extensive faulting has taken place about a 
mile to the south. Faults have broken the folds and tilltte reappears near 
"Mulconda". 

3. The Kanghat Fault. 

The Kanghat Fault runs right across the area shown on the map from 
west-north-west to east-south-east for a distance of about sixteen miles, and has 
been traced much further to the west and to the east. It Is particularly Important 
and has very well marked physiographlcal expression In the Kanghat Range and 
Mount Klwarrlc These features, consisting mainly of hard Devonian rocks, rise 
to approximately 2,000 feet in height and present steep escarpments towards (he 
north 

The fault brings Devonian spllltes, agglomerates, tuffs and cherts Into contact 
with Kamilarol rocks at Somerset (Benson, 1916), Klmbrikl and Mount George 
and elsewhere with Carboniferous tUlite Therefore, it must have a throw which 
exceeds a mile In amount, but no more exact measurement of this could be made 

4. The Hillvieu} Fault. 

This fault forma the northern boundary of the downthrown block which la 
responsible for the valley through which Bow Bow Creek flows. It runs at a slight 
angle to the Kanghat Fault and separates Devonian banded claystones and tuffs 
on the north from the Carboniferous and Kamilarol beds on the south. 

6 The Killawarra Fault. 

The Killawarra Fault runs In a north-south direction parallel to Bow Bow 
Creek and passes just west of Killawarra Bridge. Owing to poor outcrops, its 
position as indicated on the map is approximate only, but Its presence Is amply 
demonstrated because It separates Devonian claystones and tuffs on the east from 
Kamilarol rocks on the west. It Is probable that a number of smaller faults are 
present In the neighbourhood of Killawarra Bridge. 

6. The Charity Creek Fault. 

This fault separates Lower Burlndl from Kullatlne beds north of Donkin’s 
Mountain near Karaak Flat, and Lower Burlndl from Kamilarol beds near 
Charity Creek station. It may continue westwards to Mount George, but as, In 
such a case, It would bring tllllte Into contact with tllilte, it would be difficult to 
detect. 8trike measurements can be made only rarely In tllllte areas 
7. Other Faulte. 

Faulted relationships between Lower Burlndl and Kullatlne strata are 
Indicated north of Charity Creek, and two major faults are shown. There Is no 
doubt, judging from minor anomalies In strike and dip measurements, that faults 
are excessively numerous throughout the whole area, and even the number of faults 
shown on the map gives little Indication of the shattering to which the rocks have 
been subjected. * 

Age Relatione of the Folding and Faulting. 

The oldest group of faults are those which are genetically related to the 
folding of the Devonian, Carboniferous and Kamilarol beds. Especially in the 
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Devonian claystones are the faults In anticlines and synellnes obvious results of 
the extreme compression to which the beds were subjected Numerous other 
faults Involving the Incorporation of blocks of Kamilaroi strata in Carboniferous 
areas almost certainly belong to the folding period 

The fault which is occupied by serpentine at Mount George cuts across the 
folded rocks and faults associated with such folding and is therefore of later 
occurrence Its relation to the Kanghat Fault Is not demonstrated in the area 
The group of very large faults Kanghat Hlllvlew Killawarra and Wlngham 
also cut across earlier trends and are distinctly of later occurrence than the first 
period of folding and faulting They may be referred tentatively to the Hunter 
Bowen Movement but there is not any evidence available to prove that they were 
not of much later occurrence 
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By A. H. Voiset,* M Sc, Lecturer in Geology and Geography, 

New England University College. 

(1 Map, two Text-figures.) 

[Read Slat May, 10 39 ] 

The first record of Triasslc rocks in the neighbourhood of the Camden Haven 
River appears to be that contained in a report by J. E. Carne in 1897. Came 
found well preserved plant-remains in clay-shales underlying a massive bed of 
conglomerate at Perpendicular Point, a short distance south of the entrance of the 
Camden Haven River. He located similar beds at Grant’s Head and Diamond 
Head and erroneously correlated them with the deposits at Crowdy Head. The 
rocks at the last-named locality are Carboniferous Came viewed the Broken Bago 
Range from Wauchope and suggested that it was composed of Mesosolc rocks 
underlain by Permo-Carboniferous coal measures as in the Sydney District. 

Came also referred to the Triasslc beds in his paper on the Western Coalfield 
(1908), Benson (1918) showed a large area of Triasslc rocks south of Port 
Macquarie on his sketch-map, and Osborne (1929, p. 449) remarked on Triasslc 
rocks in the Kempeey district However, the suggested Mesosolc area south of 
Wauchope was not shown on other maps and only the coastal headlands and 
Oxley Island were marked as Triasslc The alleged occurrence at the last-named 
locality will be discussed later 

The writer, in the courso of his investigations, independently came upon 
Carne's fossil locality at Perpendicular Point and collected a number of well 
preserved specimens which were exhibited at a meeting of the Llnnean Society 
in September 1937. Since then the Triasslc rocks have been examined in a 
number of localities and portions of the boundary have been mapped 

It has been decided to call the geological structure which the beds constitute, 
the Lome Triasslc Basin. The rocks themselves will be discussed under the 
name of Camden Haven Series after the river which drains the Basin. 

The igneous rocks which intrude the Triasslc strata, the Palaeozoic sediments 
and the serpentine with which they are associated will receive brief mention. 
However, the boundaries between these units have not been mapped in detail and 
moat of those shown on the map (Map 1) are approximations only. 

Stbatiobaphy. 

TBIABSIC: CAMDEN HAVEN HER IKS 

Distribution. 

The Camden Haven Series, as mentioned above, forms the headlands of 
Perpendicular Point'and Camden Head, Grant’s Head, and portion of Diamond 
Head These occurrences are separated from one another by low swampy coastal 

* This paper was completed while the author was Llnnean Macleay Fellow of the 
Society In Geology. 
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data ao that it ia lmpoaalbla to trace the bed* from one headland to the other 
or towarda the principal bealn structure further inland 



FIs 1—Sketch Section from Coopernook to Wauchope V/H > 1/1 
Fis 1—Sketch Section from Comborne to Camden Head V/H * 1/1. 
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Conglomerates sandstones and grits constituting the basal beds of the aeries 
may be tiaced fiom Biokcn Bago just south of tht town of Wauchope westward 
towards the Comboyne Plateau They then swing southward running east of the 
Comboyne to curve eastetly just north of Upper Lunsdowne Thence the beds swing 
to the northeast to the neighbourhood of Coopernook Along the easterly rim 
of the basin large intrusions of alkaline rock have interrupted the continuity 
of the beds and have made alterations In the direction of dip However the 
Trlasslc beds are exposed by cuttings alongside the Pacific Highway between John a 
River and Ross Olen 

Within the basin outcrops aie poor on account of the ease with which the 
soft clay shales and sandstones which overlie the more resistant beds of the basal 
stage are weathered Road cuttings between Kendall and Lome expose the beds 
which in places are overlain by Tertiary lavas 
Lithology 

The basal beds of the Camden Haven Series may be seen to advantage almost 
anywhere around the rim of the Lome Basin To the northwest of Lansdowne 
they consist of massive conglomerates the basal bed being upwards of fifty 
feet in thickness and f rtnlng a fiowning escirpment The lock Is made up of 
boulders and pebbles of quaitzites jaupeis cheits quarts and other resistant 
rock types Some of the boulders attain a diameter of two feet but for the moat 
part they are only a few Inches across 

The conglomerate in this region the southern rim of the Basin is overlain 
by roaise sandstones and grits which are stained reddish brown and purple by 
iron oxides These may be examined at various points along the road between 
Coopernook and Vincents Lookmt The sandstones pass upwards Into grey 
shales containing plant lemains and 1 eddish and purple clay shales which resemble 
those of the Nai rabeen Series fuither south A good section of these beds Is 
to be seen in the cuttings along the Vincents Lookout road shortly after the 
railway line Is crossed near Coopernook Station An estimated thickness of about 
three hundred feet of sediment occui s here but outcrops of the clay shales are so 
poor and dips so slight that no information regarding higher beds in the series 
could be obtained 

In the road cuttings along the Pacific Highway just south of Ross Olen the 
grey and purple clay shales associated with bands of sandstone are well exposed 
Plant remains are said to have been found In them It is piobable that these 
beds correspond with those on the Vincents Lookout load but this is uncertain 

Probably the best section which has been examined is that shown by the 
cuttings alongside the toad to Wauchope which leaves the Pacific Highway near 
Heron a Creek 

Where this road descends to a creek near the railway tunnel through Broken 
Bago fonr miles by road from Wauchope a thickness of approximately two 
hundred feet of coarse gilta and fine quartz-pebble conglomerates lnterstratlfled 
with purple and grey shales and sandstones was measured The coarse beds 
are each several feet In thickness and constitute the bulk of the section The 
heavy conglomerate underlies the grits but varies somewhat in its development 
from place to place The clay shales and sandstones which overlie the more 
resistant basal beds again give rise to very poor outcrops 

The Pacific Highway crosses the Camden Haven Series between Heron’s 
Creek and the turnoff to Green Hills beach Outcrops are scarce all the way 
but conglomerates and sandstones probably belonging to the basal stage are 
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exposed by a road material quarry about 18 miles south of Port Macquarie near 
the Oreen Hills Beach turn off Between this point and Broken Bago the Triasslc 
beds cross and overlie the serpentine which Is so well developed In this district 

The highest known beds of the series outcrop In the neighbourhood of Lome 
and are exposed In road cuttings These are clay shales, generally grey In colour, 
containing plant remains, and associated with sandstone bands The exact position 
of these beds In the sequence could not be determined on account of the low 
dip and lack of continuous outcrops 

The Camden Head or Perpendicular Point occurrence which Is Important 
because it was the first outcrop of the Triasslc locks found Is somewhat anomalous 
when studied in relation to the rest of the beds In the sequence As described by 
Carne a massive conglomerate overlies purple and grey clay shales containing 
plant remains This 1 b the reverse of the sequence of beds elsewhere in the 
area 

The section as exposed in the cliff face at Perpendicular Point is as follows 

Thickness In feet 

Conglomerate 40 

Purple clay shale 10 

Purple sandstone 2 

Purple clay shalo 15 

OTfy clay shalts with plant remains 6 

Purple clay shale 10+ 

82+ 

The clay shales are lithologically identical with those of the Narrabeen Series 
with which they may be correlated with confidence This suggests a Hawkesbury 
age tor the overlying conglomerate 

The conglomerate contains rounded pebbles of chalcedonic quartz, Jasper, 
yellow quartzite red quartzites and hard sandstones, some of which attain a 
diameter of six inches The matrix consists of fine sand giains and clay 
cemented with lion oxide Lenticular narrow bands of purple sandstone are 
Included in the conglomerate bed and suggest an estuailne origin for the deposit 
It would appear that the conglomerate Is overlain by more clay shales and sand 
stones outcropping to the north near the entrance of the Camden Haven River 

At Diamond Head, on the northern side of the headland, sandy shales contain 
plant remains and overlie grey shales The beds dip in a direction 386 degrees at 
16 degrees They are harder here than elsewhere in the area Bince they are 
Intruded by alkaline rocks and are overlain by felsite 

Coal has been found in the Triasslc beds In a number of localities but so far 
no deposits of economic Importance have been located Small quantities are seen 
in streaks In the Pei pendlcular Point section and traces are found In the railway 
cuttings between Heron's Creek and Wauchope These are associated with sand 
stones and clayshales 

The writer has spent some time searching for the alleged Triasslc beds on 
Oxley and Mitchell’s Islands, but bas not been able to find any The hills on these 
two Islands are covered with gravel which may have been derived from Triasslc 
conglomerates, but, wherever quarries have been observed in these gravels, the beds 
appear to be loosely consolidated sands and clays with occasional concretions 
yielding harder material They resemble the high level gravels so abundant In the 
river valleys along the coast * 

At Oxley Island near the cemetery, tilted tolls and mudstones, probably Dower 
Carboniferous In age, outcrop These could mot be Triasslc 
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The writer has not seen any written record of Trlasslc rocks on Oxley Island 
but on most geological maps of New South Wales and on Piofessor T W E 
Davids Map of the Commonwealth of Australia (1982) this island Is so coloured 
It Is tentatively suggested that eailier obseivers were misled by tho occur 
rence of sandstone alongside the Manning River and used In punt approaches 
This Is almost certainly Hawkesbury Sandstone which was used as ballast and 
carried to Its present location by coastal vessels many years ago 

Palaeontology 

The fossils collected by Caine from Perpendicular Point were Identified by 
W 8 Dun (Came 1897) as Thinnfeldia o lontoj ttroides Morris Alethopteris 
Lindleyana Royle rquuetnm Cycad (probably Ptilophyllum oligonturum Ten 
Woods) Oleichenttetl Cardtocarpum Phyllotheca sp 

Speclnens collected by the wiiter include Equlsetaceous stems Thinnfeldia 
Feutmanttli Johnston Clal ill fit si and a seed TheBo were determined by 
Dr A B Wilkora who suggests that the Thinnfeldia odontopteroides determined 
by Mr Dun was probably the species now known as T Feutmanteli 

Correlations 

The presence of plant rossils and the purple shales characteristic of the 
Narrabeen Series of the Sydney District are strong points In favour of a correlation 
between part at least of the Camden Haven Series and the Narrabeen Series 

That the best development of the iuiple shales has been obseived in the 
isolated heidland of Perpendicular Point Is unfortunate since there Is some doubt 
about the correlation of these beds with those of the principal Trlasslc area of the 
Lome Basin 

It Is unceitaln whethei iei resentatlves of the Hawkesbury Series are present 
The conglomeiate at Perpendicular Point suggests a stratlgraphlcal break and as 
It overlies the purple shales It may make the base of this Series As the only 
conglomerates found In the Lome Basin up to the present are those at the base 
It is a matter of some difficulty to determine the horizon of the Perpendicular 
Point occurrence In the case of a correlation being made with the basal 
conglomerate an overlapping of the purple shales is Inferred Such a suggestion 
implies that the Trlasslc beds of the main part of the Camden Haven Series 
correspond to the Hiwkesbury Series and that the only beds of Narrabeen Series 
are those at Perpendicular Point This Idea is not favoured on account of the 
abundance of puiple shale In the sequence Hence a high horlson for the Perpen 
dlcular Point conglomerate Is Indicated The absence of the conglomerate to the 
west may be accounted for by suggesting that It passes laterally Into softer beds 
which have not been Identified with It 

It Is not believed that any big development of the Hawkesbury Series occurs 
In the area but rather that most of the beds are Narrabeen in age 

KAMIIABOI * MACLEAY SEBIES 

Limestones and mudstones belonging to the Macleay Series and identical In 
lithology and fossil content with those described from the Macleay and Manning 
Rivers (Voleey 1984 1986 1988) outcrop In the neighbourhood of Wauchope 
Limestone is being mined at the present time on ML2 parish of Korea 
Came and Jones (1919) recorded It and noted that the strata dipped In a direction 
B 80° H at 88 s The limestone is composed almost entirely of the remains of 

* See David (1981) Terminology used here to avoid ambiguity but regarded by the 
writer as synonymous with Permian 
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organisms, principally erinolds and lamellibranchs. It ia a Eurydesma cordatum 
horizon and contains numerous well-preserved specimens of this genus and pectens 
Mr. Fletcher has identified the following forms: Deltopecten Utnaefornxs (Morris), 
Eurydesma cordatum Morris, Eurydesma hobartense Johnston (Specimens F3801S- 
16, Australian Museum Collection) 

The limestone is lighter in colour than that found In the Yessabah District 
(Voisey, 1984, 1986), and is generally light grey. It has been recrystallised, 
but this has not deformed tho contained fossils Outcrops of the limestone are 
very scarce, and the country surrounding the quarry on M L 2 is not promising 
for further geological investigations 

Associated with the limestone, and almost certainly underlying it, are 
mudstones weathering brown and containing abundant fossils, including Fenestella 
fossula Lonsdale, Fenestella spp (abundant), Protoretepora ampla Lonsdale, 
Btenopora (small dendroid form), Crinold stems, Chonetes sp, Marti mops is sp 
lndet, Lxnoproductus cora var farleyensxs Eth and Dun, Avxculopeiten sprentx 
Johnston, Aviculopecten englehardtl Eth and Dun, Aviculopecten (small form) 
sp lndet (Specimens F38016-24, Australian Museum Collection) 

Fletcher writes. "lAnoprodxictus cora var farleyensts Eth and Dun appears 
to be abundant and several specimens were nicely preserved This species was 
described from the ferruginous sandstone of the Farley Stage It has the general 
outward appearance of Terrakea brachythncia (Sowerby). but is considered more 
nearly allied to Prodnctus cora because of the costation, the auricle-wrinkles 
which pass into indefinite body corrugations and the few spines along each 
lateral portion of the cardinal margin " 

No definite Kamilaroi outcrops were found in the neighbourhood of Wauchope, 
except around the quarry mentioned above, and this la about three miles south¬ 
west of the town 


CAKBONDXam 8 . KIILLAT1NE SERIES, 

(a) Glacial Beds. 

Conglomerates and tuffs similar to those underlying the Macleay Series at 
Yessabah (Voisey, 1936) are met alongside the track leading from the Oxley 
Highway to the limestone quarry near Wauchope. 

Tilllte, similar to that of the Kullatlne 8eries elsewhere, outcrops on the slopes 
of Broken Bago and is exposed in cuttings beside the Bago rood from Wauchope 
to the Pacific Highway. This occurrence was noted first by Professor W. R. 
Browne in the company of the writer in 1937 

Numerous outcrops of tuff and conglomerate Indicate the presence of 
Carboniferous rocks over quite a large area, but the geological mapping of this 
district has not been completed and further details cannot be given at present. 

(b) Plant Beds. 

Excellent exposures of plant-bearing Carboniferous rocks occur between 
Heron's Creek and Roes Glen. The prevailing strike is north and south, and the 
dip easterly. The highest bed examined was a conglomerate This runs from 
Heron’s Creek to Kew, keeping to the east of the Pacific Highway. Just below it 
are thinly bedded mudstones and cherts containing plant remains. In the road¬ 
cutting immediately opposite Kew School a chert bed about eight inches thick 
contains numbers of beautifully preserved fronds of Khacopteris. 

Tuffs, mudstones and sandstones aie Been in road and railway cuttings around 
Kendall. 
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A coal seam is exposed alongside the road opposite the sawmill In the 
township 

Lowir Bun ndt Series 

These rocks outuop to the south of the Tnassic basin in the neighbourhood 
Of Lansdowne They consist principally of mudstones and tuffs similar to those 
descilbed in the Taiee Dlstiict (Voisey, 1938) 

DEVONIAN 

In 1933 Dr O D Osboine showed the witter spllites tuffs and other rocks of 
Devonian age along the Wauchopi road to the Comboyne wheie the ascent Is made 
up to the plateau In 1937, in the company of Piofessot W R Biowne, an 
interesting exposuie of conglomeiates and agglomeiate associated with mudstones 
and tufTs was examined in Bull! Creek These closely lesemble the Baldwin 
Agglomeiates or Benson (1913) Patches of angular fragments of mudBtone are 
set In a daik grey matrix probably tuffaceous Elsewheie rounded pebbles are 
prevalent 

No detailed mapping was canted out in thiB region and relationships between 
Devonian and Carboniferous strata were not "isceitained 

IOWKB PALAEOZOIC 

An interesting suite of locks outuops between Port Muquauc and the turn-off 
fiom the Pacific Highway to Oieen Hills Beach It is probable that beds or several 
ages occui The metamoiphlsm which the strata have undeigone is indicative 
here of a Lowei Palaeozoic sequence Green tuffaceous locks inteibedded with 
dark grey oi gieenishgiey mudstones outcrop In road cuttings along the Pacific 
Highway between the points mentioned above In places phylllte bands showing 
puckering and contortion are inteibedded with the hardei tuffs 

Along the Gieen Hills Beach tiack conglomeiates and tuffs, differing some¬ 
what from the types mentioned above, but dark giey in colour and resembling 
those of the Kullatlne Seiles, weio examined neai theit contact with serpentine 
which Intrudes them It ib said locally that fossil shells have been found In this 
neighbourhood, but the observation has not been confirmed 

On the propeity of Mr J Kenny and in that neighbourhood alongside the Port 
Macquaue-Wauchope road, about five miles from the first named town, a band of 
sillclfled conglomerate 1 b Inteibedded with pbyllltes The conglomerate consists 
piincipally of quartz pebbles SUlclflcation has pioduced a very hard compact 
rock The phyllltos aie soft and make poor outcrops except where they have been 
cemented by iron oxides Quaitz teefs containing small quantities of gold are 
present Haid, dark grey, slaty locks are subordinate to the phyllites 

Dyke like Intrusions of basic lock are not uncommon In this area, but their 
age and origin have not been determined 

Igneous Rooks 
Basalt 

The Comboyne Plateau is capped by basalt which must be several hundred 
feet In thickness Good sections of the flows are seen on the ascent from the 
northern side The rock has been leached and has given rise to a white decom¬ 
position product which is termed ‘trap” 

The Igneous rock was poured out during the Tertiary Era and is referable 
ptobably to the Newer Basic Lava group (Browne, 1933) 
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Alkaline Intrusxves 

The first record of Intrusions of alkaline rock In the area under discussion 
appears to be that given by J E Carne (1897) who noted diorlte quarts felalte 
and rhyolite at Diamond Head 

The volcanic plugs In the neighbourhood of Upper lansdowne have received 
slight mention in literature C A Sussmllch (1932) W R Browne (1933) and 
R O Chalmers (1934) made brief leferences to them Browne stated (1933 p 48) 
that it was possible to recognize among these rocks comendites arfvedsonlte 
anorthoclase trachyte bostonite and a perltttc glass probably trachytlc with 
micro 11 tea of potash felspar Chalmers (1934 p 173) gives a panoramic view 
from the Comboyne showing the volcanic ridge Camelback and the small volcanic 
peaks Oliver and Kennedy and the large volcanic peaks Baldy Coxcomb and 
Goonook 

The alkaline rocks aie Intrusive Into Carboniferous and Kamllarol rocks in 
the Lansdowne area but looking northward from the Manning River Valley other 
peaks may be seen Inside the rim of the Trlasslc Basin 

Associated with the I ansdowne plugs are several dyke like intrusions where 
the magma has welled up through a fissure In the locks The plugs themselves 
are mainly small simple stiuctuies which give rise to steep sided hills some of 
which Jut abruptly from the valley floor to heights of several hundreds of feet 
There has been little reference made in llteiature to a group of Intrusions 
much larger than those at Lansdowne and having much more phyBlographlcal 
expression These constitute the Three Brotheis which weie mentioned by Oxley 
in his Journal of Two Expeditions etc In 1817 1818 The North Brother Is 
situated between Laurleton and Kew the Middle or West Brother ilses to the 
southwest of Kendall and the South Brother is a short distance to the west of 
John s River Each of the three far exceeds a thousand feet In height 

Another large body of igneous rock occurs Just west of the South Brothor 
and judging from the size and shape of the hills In the neighbourhood of the Rock 
these also are of similar composition 

Specimens of the alkaline rocks may be obtained by making short excursions 
off the Pacific Highway between Moorlands and Kew A variety of rock types from 
the South Brother and associated bodies may be collected along the road to Hannam 
Vale and the branch road from it to Lorne A mile and a half from the Paclflo 
Highway near Moorlands towards Hannam Vale Is a small road material quarry 
behind a house on a slight rise Fresh specimens of a fine grained blue trachytlc 
rock and of a glassy phase of the Intrusion are obtainable The last named Is In 
oontact with the Palaeozoic (’) sedimentary beds Into which It was thrust and Is 
evidently on the margin of a larger body It Is a black translucent rock through 
which are scattered ldioznorphlc crystals of felspar 

It Is evident from the relationships of the Intrusions to the country rock that 
they are somewhat Irregular in shape and transgressive in part The Igneous rock 
has spread out along the surface of Palaeozoic beds and has Intruded and lifted 
the Trlasslc strata Some of the magma reached the surface as evidenced by the 
lava flows In the Lome District and the felsite and rhyolite at Diamond Head 
The hypabysaal poitlon of the Intrusion would appear to form a more or less 
continuous sill like body which was fed by magma rising up along fault planes 
The high peaks of the Brothers are due to the thickening of the sheet at these 
points probably near the sites of the principal feeders to the mass Such indication 
of the presence of pipes suggests that the Igneous mass Is a complex laceolite or 
number of laccolites connected to one another by sills 
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It may be of some significance that the laccolitic and slll-llke intrusions are 
confined to the area occupied by Triasaic sediments The bodies outside the Lome 
Basin are plugs or dykes m Palaeozoic sediments It is possible that these were 
the feeders of sills which have been eroded. What is more likely, however, is that 
they were more or less simple cores of old volcanoes. 

The lavas, which may be related to the alkaline intrusions, outcrop In a number 
of places west of Lome. Beautifully-banded rhyolites occur at the saw-mill on the 
track from Lome to the Comboyne. 

Pelsltes at Diamond Head overlie Triassic strata in the northern part of the 
headland, while intrusive rock occurs to the south (Came, 1897). 

It may be deduced from the description of the field occurrence of the alkaline 
rocks given above that they are post-Triassic in age. Moreover, they appear to 
have welled up a fault-plane which separated Triassic and Carboniferous beds in 
the neighbourhood of Kendall. At any rate, they do not appear to have been 
dislocated by it. Hence, they are later than the folding and faulting which affected 
the Triassic beds. 

No conclusive evidence was obtained regarding the relationship existing 
between the alkaline rocks and the basalts of the Comboyne Plateau. The former 
certainly occupy higher ground in places, but it is suggested that there was a 
great deal of erosion of the beds which the igneous rocks had invaded before 
the basalts were laid down W. R. Browne (1933, p. 41) would place the 
Lansdowne intrusions, and, presumably, those of the Three Brothers, in his "Middle 
Series" of Tertiary Igneous rocks, together with the allied Intrusions of the 
Canoblas, Warrumbungle and Nandewar Mountains. 

Serpentine. 

Two belts of serpentine striking in a general east-west direction Intersect the 
Lower Palaeozoic (?) rocks. They are crossed by the Pacific Highway between the 
Green Hills Beach turn-off and the Wauchope road. 

The green rock is seen to best advantage at Port Macquarie. 

The Kamtlarol age of the serpentine has been proved beyond reasonable doubt 
on account of its intrusive relationships to tillite of the Kullatine Series and 
probably to the Macleay Series (VoiBey, 1939). It is overlain by the Camden 
Haven Series near Broken Bago and, hence, must have antedated the deposition 
of the Triassic rocks. 


Stbuctusal Geoloot. 

The accompanying sections (Text-figs. 1, 2) indicate the relationships existing 
between the rocks which occur in the region under consideration. The structures 
may be considered In three divisions: Palaeozoic, Mesozoic, and Cainozoic. 


The Palaeozoic beds have been folded along a meridional axis. The strikes 
of the beds vary in accordance with the folding and the extensive faulting which 
have taken place. Structures in these rocks will be dealt with in connection with 
the examination of the geology of the Hastings River district It Is hoped that 
this work will be carried out in the near future. 

The deformation of the Palaeozoic strata took place prior to the deposition of 
the Mesozoic sediments and may be referred to the Hunter-Bowen Movement at 
the dose of Kamilaroi times. 
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Mesozoic. 

The Meaoiolc rocks lie with a violent unconfoi mlty on the steeply-dipping 
Palaeozoic beds. They are In the foim ot a basin structure which has been broken 
on the eastern margin by Intrusions of alkaline rocks taking the form of Irregular 
sills and laccolltes. 

The dip of the strata at Broken Bago is south at angles ranging from 10 
degrees to 16 degrees. This swings south-east, then oast going towards the 
Comboyne Plateau. From the hills on the plateau itself cuestas of the basal beds 
swinging round the basin me seen to good advantage At Lanadowne they are 
dipping northward; futther east they turn noith-west. In the neighbourhood of 
Ross Olen the Tilassie strata are tilted by the lntiuslve locks and thus the dips 
there do not conform to the basin Btiucture. Around Lome the clay-shales are 
practically hotizontal, but In places show a tendency to dtp to the east. 

There has been a considerable amount of faulting since the formation of the 
Camden Haven Series One tmpoitant example Is the Heron’s Creek Fault which 
has brought Carboniferous locks belonging to the Kullatlno Series into contact 
with the Trlassic beds. The fault has been taken advantage of by Heron’s Creek, 
which follows It at the point where the stream Is ciossed by the Pacific Highway 
In the i allway cutting behind ITeion’s Cieek School the Trlassic sandstones and 
shales are seen in vertical positions and aie also twisted and fractured Since the 
Camden Haven Series should be at leaBt 200 feet thick below the beds examined, 
the movement along the fault muBt exceed this amount and almost certainly does 
so with a considerable maigln. 

Alkaline Intruslves inteivene between similar Carboniferous and Trlassic beds 
In the vicinity of Kendall, as shown on the accompanying map. It may well be 
that these were Injected along a fissure similar to that at Heron'B Creek. 

The anomalous dip of the strata at Perpendicular Potnt (northerly at about 
20 degrees) suggests further faulting, but the swampy coastal flats make Investiga¬ 
tion of them quite impossible. The beds at Grant’s Head dip at 7 degrees to the 
south-west (Carne, 1897) and are consistent with the basin structure. 

It seems that the main folding movements producing the basin preceded the 
Introduction of the alkaline rocks, since these do not appear to have been affected 
Moreover, the Intrusions almost certainly followed fractures which were formed 
either during, or at some time after, the formation of the basin. This will be 
realized after an examination Is made of the map and sections 

Whether the Heron’s Creek and similar faults are genetically related to the 
basin folding is an interesting point. If they are not, and may be referred to 
Tertiary times, there is some further evidence in favour of the contention ot 
C. A. Sussmllch (1982) that the alkaline rocks are related to late Tertiary tectonic 
lines. Sussmllch did not mention the Intrusions of the Three Brothers In his 
paper, but refers to those in the neighbourhood of Lansdowne 

Catnozoic. 

Apart from the question of the age of the Heron’s Creek fault, there Is ample 
evidence of elevation of portions of the area during Tertiary times. The 
basalt-covered Comboyne Plateau stands at well over 2,000 feet above sea-level. 
No definite fault scarps were proved, but it would appear that there has been 
warping and perhaps monocllnal folding (Sussmllch, 1982, p. 401). The elevated 
position of the basal conglomerates and sandstones of the Camden Haven Series 
to over a thousand feet in the vicinity of the Comboyne suggests that the whole 
basin has received an eastward tilt (W. R. Browne, verbal communication). Such 
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tilting is indicated by the easterly dip of some lava flows which oveilie the 
Triassic beds neat Lome If this evidence is to be relied upon the tilting must 
have taken place after the volcanic eruptions which produced the lavas 

By comparison with other areas it may be taken that the uplift of the 
Comboyne Plateau and the associated movements occurred towards the close of 
feitlary times 


Co INCLUSION 

The principal aim of the writer has been to draw attention to t basin of 
Triassic tocks and a fine BUite of alkaline intruslves occurring in the Camden 
Haven dlstilct Both were known only to a few geologists and there has been 
very little mention of them in literature 

It is hoped that the reconnaissance woik carried out will be followed by a 
more detailed treatment of the rocks 
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A NEW SPECIES OP MEOASTIQMV8 PARASITIC ON TBPPBRBLLA 

TRIL1NEATA CAM A WASP CAUSING GALLING OP THE PLOWER 
BUDS OP ACACIA DFCVRRBNS 

By N S Noble * D St Agr M Sc DIC 
(Ten Text flguits ) 

[Read JSth June 183J 1 

An account of investigations into the complex, of insects associated with the 
galling of flower buds on Aorta dtcurrtm var pauaglandulosa In the vicinity of 
Sydney has alieady been published by the writei (1938b) and the life hlstoiy of 
Tepperella tnhneatu Cam the primary gallfoimer was set out m detail 

At that time It was pointed out that a new species of McgaiUgm.ua was a 
common internal puaslte of the larva of T triliruuta and that the life cycles of 
the two species were annual The life histoiy of this species of Megaatigmui has 
been Btudled and will be set out in the present paper 

The wrltei in a previous paper (1988a) set out in detail the life history of 
Epimegoatigmua (Megaatigmui) breviv ilvus which Is an internal paiaslte of the 
larva of Eurytoma JtUxi a wasp causing galling of the stems of citrus and In Its 
morphology and biology this species of Mcgaatigmus resembles very closely 
hpimegaatigmui breviialvua The writer (1988n) has alieady discussed the habits 
of the members of the genus Megaatigmui thioughout the world and It has been 
pointed out that the majority of these are phytophagous living In the seeds of 
various plants 

Specimens of the species under discussion were submitted to Dr A B Gahnn 
Senior Entomologist of the United States Department of Agriculture who subse 
quently In a letter to the writer dated 29th May 1987 stated This species 
appears to be close to Fptmegaattgmua brevtvalvui but Is not that species nor 
doeB It agree with any of the descriptions of other species so far as I can tell 
It Is probably undescribed 

The writer has studied all the available descriptions of species of the genus 
Megaatigmui described from Australia and has decided that the species Is new 

Mowholoqy 

Miqxhuouus acaciae n sp 
The Adult 

$ (Fig 1) Length average 2 68 mm maximum 8 07 mm minimum 2 08 
mm Length of ovipositor average 0 47 mm maximum 0 58 mm minimum 
0 89 mm 

Head pale castaneous with two small irregular oval black spots below and 
more or less In line with the lateral ocelli Eyes dull red antennae brown 
Surface of head aciculate Thorax pale castaneous variable amount of base of 

• This contribution is one of tan papers on Australian Chalcldoidea submitted to the 
University of Sydney in fulfilment of the requirement* for the degree of Doctor of Science 
in Agriculture 



propodeum dark brown to black Surface rugose rugae finest on pronotum rugae 
mainly transveise on the pronotum scutum and parapstdes more curved and 
longitudinal on the axillae and irregular on the scutellum and reticulate on the 
propodeum The legs are pale castaneous apart from the bases of the fore coxae 
which Are dark brown to black Stlgmal knob as in figure 8c Abdomen pale 
castaneous slightly paler than thoiax with slightly darker bands on the distal 
poitlon of each segment Surface smooth Ovipositor dark brown curved 
const icuously upwards its tip being ilmost in line with the dorsal surface of the 
ibdomen (fig 2) 



r KS 1 2 — tlrjaatigmua acactar 

1 Alult fen alo < 1 )—i Lateral \1 w of abdomen f female (x 21) 

Black setae aie boine on the suiface of the head and thorax as fai back aa the 
propodeum which cirrics a seiies of white haiis On the third and succeeding 
segments of the abdomen theie is a single band of black setae 

In many instances siiecimens examined two yeais after either mounting or 
piesorvation in alcohol hal become Boraewhat palet the oval black patches on the 
head and the black on bdBe of the i ropodeum having disappeared 

The tip of the ovipositor stylet (fig 'IF) and sheath (figs SO 8H) the 
mandible (fig 3E) the stlgmal knob (fig SC) and the antenna (fig SB) of the 
female are Illustrated 

In colour and structuie the female tesembles the female of Ep\mfgattigm%» 
brevtvalvus very closely The lattei species is in gen i il a shade darker and the 
sculpture of the thorax is less distinct but the two species can be readily separated 
on the difference In shape of their stlgmal knobs and th« absence of the oval black 
spots below the ocelli In Fpimegattigmui bretivahus 

<S Length average 2 54 mm maximum 8 02 mm minimum 2 24 mm It Is 
slightly shorter and is less lobust than the female Sculpture much as in the 
female Dorsal surface of head thorax and abdomen mainly black the ventral 
aui face including {he legs being pile castaneous as in the female The black 
markings are very regular On the head there is a more oi less rectangular black 
patch which surrounds the ocelli On the pronotum there Is a somewhat triangular 
black patch which fades towards the distal margin The scutum apart from the 
lateral edges Is black A median line on the scutellnm and the greater part of the 
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propodeum are black The antenna (flg 8A) and the stlgmal knob of the male 
(flg 8D) are llluatrated 

The type allotype and numerous paratypes were bred by the writer from gallB 
caused by Tepperella trxhneata on the flower buds of Acacia dccurrent at Llndfleld 
Sydney New South Wales In October 1936 



Figs 3 4 —Megastigmut acaoiae 

3—A Antenna of n ale <x i ) B Antenna f fe i ale <x 38) C St gmal knob of 
fen ale (x lOo) U Stlsmnl knob of male (x 106) 1 Man Uble of female (x 106) IP 
Lateral view of ovlpoelt r etylet (x 1*0) L Ventral view of ovipositor sheath (x 180) 
H Lateral view of ovlp eltor sheath (x 180) 

4 —A B C Ovarian eg** (x lOe) 


The type allotype and 6 Datatypes of both sexes have been forwarded to the 
British Museum of Natural History South Kensington London and 6 paratypes 
of both sexes have also been forwarded to the United States National Museum 
Washington USA 


The Boa 

The ovarian egg Just prior to deposition 1 b barely visible to the unaided eye 
It consists of a minute white oval body beailng at Its anteilor end a short pointed 
pedicel and at Its posterior end a very long slender pedicel (flg 4 A-C) which 
widens out slightly posteriorly The dimensions are set out in Table 1 


/ (Honan Kft of Megaatlgn ua acodu (*» mJHmttru ) 


Body of Sag 


Li* Pedicel 


Longth of 


length 


Width 


Length 


0 1S3 
0 139 
0 115 


0 013 
0 010 
0 017 
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In geneial featuies the egg resembles very closely the egg of hpxmegaatigmua 
brtuvaU tn (Noble 1938a) 


The. Larva 

Based on mandible size and shape and the integumentary setae five larval 
stages aie recognizable Five larval stages were also found in Eptmegaatigmiu 
brevttahH* and the various larval stages in the two species are remarkably 
similar 

Stage 1 —The first stage larva (fig 6) is so minute that it is invisible to the 
naked eye Under the microscope it is seen to be translucent and in side view 
is slightly arched and consists of a head and thirteen segments The head is 
more oi less hemispherical in outlme and somewhat narrower than the first 
abdominal segment which is the widest portion of the laiva Eich succeeding 
segment becomes nanowei The smallest larva measured was 0 16 mm in length 
and 0 08 mm in width The integument is fiee of ornamentation and theie is no 
evidence of any rispn itory system The mouth is ventral and the mandibles 
(fig 6A) which aie pale golden are very lightly chltinlzed extremely fine 
pointed and slightly curved with the tips ovei lapping Their avenge length is 
0 009 mm the maximum being 0 012 mm and the minlmnm 0 007 mm 



6—Ventral view of first stage larva (x 180) 

6 —A Mandible of first sta«,e larva B Mandible of *e ond stage larva C Mandible 
of third stage larva D Mandible of fourth stage larva B Mandible of fifth stage larva 
F G H setae of first segment of mature larva (all x 180) 

7 —Lateral view of second stage larva (x 180) 

8 —Lateral view of mature larva (x 20) 

Btage S —The second stage larva (fig 7) resembles the first very closely In 
general appearance It is translucent except for a narrow central zone In the 
abdomen, the contacts of which are bright green It consists of a hemispherical 
head and thirteen clearly defined segments The larva is slightly arched The 
first and second segments are widest and the larva nanows gently to the last 
segment The dimensions of the smallest and largest larvae measured are set ont 
In Table 4 The head is slightly more than the width of the widest segment, and 
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the latter la approximately half the total length of the lai va Theie la no evidence 
of Integumentaiy setae 01 of any respiratoiy system The mouth la ventral and 
the mandibles (flg 6B), which are tiiangulai In outline, aie unldentate with the 
tips slightly cuived and overlapping At the ban the mandibles arc almost colour 
less, the tips being golden Their average length is 0 018 mm, the maximum betng 
0 020 mm and the minimum 0 015 mm 

Stage 3 —The third stage laiva is somewhat moie aiched than the two 
preceding stages and it tapeis towards both ends It is tianslucent to green in 
colour, the legion of the alimentary tract being a darker green Supeiflclally it 
resembles the second stage Dimensions of the largest and smallest larvae aie 
given in Table 4 The mandibles (flg 60 aie triangular in outline, with the tips 
curved and ovei lapping The bases are pale amber, with the tips more heavily 
chitlnlced and overlapping Their aveiage length is 0 044 mm, the maximum 
being 0 050 mm and the minimum 0 033 nun In the thlid larval stage, as is the 
case with Apt mgaiUgmua brcvnalvui the flist signs of the developing lespiratoiy 
system aie to be seen In the more advanced larvae of thiB stage there are 
developing longitudinal tracheal trunkB united anteriorly, but disappearing 
posteriorly A limited numbei of short tracheal blanches can also be seen in 
piocess of development, but theie is no evidenco of any spnaculai formation 

Stage 4 —The fouith stage is pale gieen in colour cylindrical and arched 
and tapeiing to wauls both ends It resembles the thud Btage m all general 
respects and the dimensions of larvae of this stage aie Bet out in Table 4 A 
depression in the last abdominal segment maiks the position of the deviloping 
anus The mandibles (fig 6D) aie still tnangular in outline unidentatc and 
curved, with the tips overlapping The basal half of the mandibles is pale but 
the distal half is ambet in colour The average length of the mandibles is 0 066 
mm, the maximum being 0 076 mm and the minimum 0 050 mm A number of 
rounded sensitise are to be seen above and below the mandibles There is fuither 
marked development of the respiratory system duung this stage Well developed 
tracheal trunks aie present, united anterloily and posteuoily, and piofusely 
branching tracheae can be seen passing out to the various body oigans In more 
advanced larvae of this stage the developing spiracles and splracular tiunks are 
to be seen 

Stage 5 —The last-stage larva (flg 8), which varicB from white to dark grey 
in colour, is cylindrical and arched, and tapering towaids the head and the anus 
The contents of the alimentary tract are sometimes dark grey and may give the 
larva a grey appearance, but this is always masked by fat body which at times 
completely obscures the grey, and the larva then appeals quite white It consists 
of a head and thirteen segments, the head being conspicuously narrower than the 
first abdominal segment The average length of the mature larva is 2 63 mm, the 
maximum being 2 81 mm and the minimum 2 45 mm , the average width is 0 91 
mm, with a maximum of 1 04 mm and a minimum of 0 83 ram On the ventral 
surface of the head and surrounding the anterior bordei of the first segment there 
is a series of short papillae A median circlet of short setae is present on the flist 
segment (fig 6F, O, H), a limited and decreasing number of smaller setae being 
present on the second and third segments No setae are present on the fourth 
to eighth segments inclusive, while a limited and variable number of short setae 
are borne laterally on segments nine to twelve Inclusive, there being a circlet of 
minute spines on the last segment A well defined depression in the last segment 
marks the anus. The head is hemispherical in outline The mouth is ventral 
The mandibles, which are more heavily chitinised than in the preceding stage. 
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are somewhat triangular in outline and are foui toothed (llg 6F) Ihey are 
brown In colour and average 0 10 mm In length the maximum being 0 11 mm and 
the minimum 0 09 mm Development of the re-niratory system continues during 
the fifth stage anl at maturity the laiva possesses nine pairs of open splracleB 
one pilr being piesent on each segment from two to ten inclusive Profusely 
branching tiact eu. pass out fiom the two main longitudinal trunks to the varl us 
body organs The dimensions of tl e smallest ind longest larvae of the vai ious 
stages measured are set out In Table 4 

Bioloot 

/ engtt of Life of Adult? 

Newly-en erged adults we e placed in glass t ibes six Inches in length and one 
inch in diameter One end of the tube was coveted with cheesecloth and the 
other was i lugged with cotton wool which was k«.[ t moistened with s igar solution 
These were retained in the laboratory and dead wasps weie removed daily the 
length of life of 600 individuals 1 b sot out in Table 2 

Ta ut 1 Hath f Lif / M ga g la o ito y 

Lrngt) r \unb N I nsth N nt r \u et 

I f n t L I 1 

I yi> Mai Ini la Malm V a h 



A erase ngth f life f male waepe IS I a f nal wa»j» o 17 ilave 

Maslm n 1 nRtl of fe f I w y 11 d f nal way 12 daya 

Ml I n I gtl of lfe of ale Man] 11} re al a | 1 lay 

It will be Been that the length of life is comparatively short the average for 

male wasps under these conditions being 6 48 days and for female wasps 5 17 days 

Percentage of Bexea 

Of a total of 1669 adults of Megastigmus acaciae which emerged in 19S6 
1013 or 64 98 per cent were males and 646 or 86 02 per cent were females Thus 
males outnumbered females almost in a tatio of 2 to 1 which the writer found to 
be the case in Epimegastigmiu bremvalmis E trxiulcut and Epibootania nonmtta 
Megastlgmlnes which are parasites of the citrus gall wasp Furytoma fellu and it 
seems that this Is a characteristic of the parasitic Megastlgmlnes which is in 
direct contrast to the species of Eurytoma studied by the writer females in this 
genus outnumbering the males in the ratio of 2 to 1 

Mating 

Mating was observed on a number of occasions in tubes m the laboratory and 
the behaviour of the two sexes is typical of other Chalcids studied by the writer 
The male mounts the back of the female strikes the antennae in front of those of 
the female for a few moments and then moves back and fertilises her In the case 
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of two couples under observation the contact lasted 17 and 21 seconds respectively 
The male as Is usual leturned to the back of the female but a further contact 
was not established 


Owpoaifion 

In ovipositing the female uses the antennae tips to locate flower buds in which 
Ttppertlla tnltneata has already oviposited The abdomen is brought down at 
right angles to the thorax the ovipositor is exposed and worked down into the 
acacia bud ind an egg Is deposited After each oviposition females under 
obseivation withdrew the ovipositor and flew away usually alighting on numbers 
of buds befoie finding a suitable one in which to oviposit 

In 1936 emergence of adults of M acactae extended fiom 2nd October to 
8th November The first flower was observed on thiB tiee on 12th November that 
year le 4 days after tbe last emetgence of adults of this parasite Thus during 
the greatei part of the oviposition period of M ac tetar flower buds only are piesent 
and it is not until some months later that any external evidence of gall devclo] 
ment is visible 

Dissection of buds In which Megasttgmus aritiai had been observed ovipositing 
lnvaiiably revealed the presence of either eggs or first stage larvae of Tetpcrella 
trihneata and on two occasions during Novembei 1936 the eggs of Megatttgmtie 
acactae were dissected from the first stage larvae of T tnltneata 

In the case of Epimcgaetigmug ftretitaliits (Noble 1938a) the eggs are 
deposited within the eggB of E fellts but do not hatch until the host has passed 
to the first larval stage 

It Is possible that Meg istimus acact te bis the same method of oviposition and 
that the eggs found in first stage larvae were deposited originally In the host eggs 
In the case of M aia tae however In 1936 the first adults did not emerge until 
twenty five days after the flrBt T pperclla trxltneat i adults emerged During the 
greater part of the emeigence period of M acat ne both eggs and first stage latvae 
of its host aie present and towards the end of the emergence period of M acactae 
first stage larvae of T trihneata piedomlnate and it is possible that M acactae 
oviposits In both the egg and the flist stage larva of T tnltneata 

buperparasttam 

On 16th January 1937 a second stage larva of 7 trihneata was dissected and 
found to contain two first stage larvae of M acactae On the same day two first 
stage larvae of U acactae were dissected from a first stage larva of T tnlincata 
On 2nd September 1936 a fifth stage larva of T tnltneata was dissected and found 
to contain both a third and a fourth stage larva of M acaciac 

In all cases the larvae appeared normal and active but more than one larva 
was never observed to reach maturity within a single host larva 
Larval Development 

First-stage larvae of M acaciae are to be found in first stage larvae of 
7* trilineata and It has been pointed out when discussing the morphology that 
there are five larval stages When the first stage larva of M acactae batches the 
head is quite conspicuous hut as feeding takes place the abdominal segments 
Increase considerably in slse so that the head becomes smaller in proportion The 
five larval stages of M acaciae are spent within the larva of T trihneata 

M acaciae spends the summer autumn and winter in the larval stage within 
tbe larva of T trihneata and the green of the contents of the mldlntestlne of the 
parasite larva can frequently be seen showing through the Integument of the host 
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Table * —Rendu of the DiuectUm if Chill on Acacia decurrens dunng a period of Sixteen Month I thovtng the 
Staffer of Tepperdla trill nest* and Megaatlgraus acaciac l rerent 


Data of Dissection 


Ttpprrelia tnlineata larvae 
paraaltlud 


humlxra and Stages of larvae 
Megattunmu aranae within larvae 




of T tnlineata 


11/5 36 
16/6/36 
18/5/36 
£7/5/36 
6/6/36 
lfi/6/86 
11/7 36 

16/7/36 


2 lourtfa 

3 Fifth 

1 Fourth 

« Fifth 


Soconl 

Third 


2 first 
2 third 
1 first 

Id first 2 second 
1 first 2 second 

1 first A second 
1 first 


third 2 fourth 


17/7/W 
28/7 36 
9/8/36 
12/8/36 
14/8/36 
18/8/86 
2/9/36 
6/9/36 


Hfth 

Mill 

Firth 

l-lfth 

Fifth 

Fifth 

llfth 


1 first 

6 second 1 third 2 fourth 

2 second 11 third 

2 second 9 third 3 fourth 
2 rourth 

9 third 3 rourth 1 fifth 
5 fourth 3 fifth 


Fifth 5 fourth 1 fifth 

Fifth l third 


9/1/37 

16/1/37 

1/2/37 

15/2/37 

9/3/37 

2/4/37 

20/4/37 

7/5/87 

1/6/87 

29/6/37 

16/7/87 

6/8/87 

18/8/37 

80/8/87 

13/0/37 




1 fourth 1 fifth 


In 1986 some larvae of Meeartumu r acacias had already eaten their way out of their hosts on 
d In 1937 a number of mature larvae of AT acacias were also present on 30th August 

m in Table 1, mature larvae prepupae and pupae of M 


■ of adults of M aaaetas find Oct 
of adults of if acacias 3rd Oct 
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NEW SPECIES ( K KEOABTIQHUS 


larva During the greater part of the time it lies in the haemocoele and apparently 
feeds upon the blood of the host luva and rem lining compai&ttvely small does not 
appear to have any marked adverse effect upon the host laiva Thus though 
parasitized the larva of T trllmeata is able to reach the last larval stage but Is 
never able to pupate for at this time the larva of liegasttgmua acoctoc begins a 
period of rapid development undeigoes a series of moults reaches the last larval 
stage and devours the greater part of the Internal contents of the larva of 
T tnlineata 

fhe larva of If acactae on leaching maturity tears an opening In the 
Integument of the host lirva and gradually works Its way out The host laival 
integument appears for a shoit time as a small crumpled mass near the tip of 
the abdomen of the parasite larva Prior to pupation tho laiva of M araiiae 
reduces the host remains to minute particles anl as a result of this Anal f (ding 
increases In size slightly and the i irtlcles are often to be Been adhei ng to the 
Integument of the paiasite larva The lattei then voids a quantity of lirk waste 
m itter and becomes white in colour Within a few days it pupates in tl e gall 
cell formeily occupied by Its host 

In Table 3 are set out the results of the dissections of galls on A acia l urtnt 
during i sixteen months peilod showing the stiges of both Tipperella tnhncal i and 
11 a mae pieBent It will be Been that the larvae of the lattei species weie 
usually several stages less advanced than the host 1 irvae from which they were 
dissected At the time most of the laivac of M a ittae reach matuilty the laivie 
of Teppcrtlla tnlmiata hive pupated and some have already commenced to emeixe 
as adults The dimensions of the smallest and largest larvae of the vai ious stages 
at If a icuu. measured are set out in Table 4 

Tim,* 4 fhnriu ont ( » n U wn*ra) of rorwi t Jar al Stag m of W g it lam a u-iv 
stage l tar s te xtt Wlttl 


1 

SUite 2 
8U||t a 
Stage 4 
HUge 6 


t argwt 
Sn all Ht 
largo t 



0 SI 
1 10 


I 


2 HI 
1 38 


0 IS 

0 20 
0 13 
0 3 d 
0 22 
0 43 
0 So 
1 04 
0 48 


The Pupa 

The pupa is at first white later the eyes turn red and the body gradually 
becomes pigmented and all the colours of the adult are showing some days before 
emergence 

The average length of female pupae Is 2 33 mm the maximum being 2 60 mm 
and the minimum 2 08 mm The average length of male pupae Is 211 mm the 
maximum being 2 S3 mm and the minimum being 198 mm The first pupa was 
dissected from galls on 6tb September 1986 and the first adult of M acactae 
emerged on 2nd October 1936 
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bmergenci of Adulti 

In Figure 9 is shown graphically the emergence of 1 559 adults of McgasUgmut 
acactae from galls on Acacia dccurrcnt in the spring of 1936 Emergence 
commence 1 on 2nd October and continued until Sth Novembei a i ei lod of 38 days 
which is only two days longer thin the emergence period of its host Tejp rillo 
tiihneata The main emergence occurred during the last half of October Dunng 
the early jait of the emergence petlod miles predominated but later the females 
outnumbeied the males 



r t, ( rapl show ng n n, nee ot 1 569 lul * of V casti) u* c ah fro 
tl w r l 1 i. Us on A acii dec rrc i i tie sir ng of 

In 1 iguie 10 is shown giaphically the daily emei genre in 1936 of 1058 adults 
of T tnli leaf a and of 703 adults of M acaciae this representing the total 
emergence of tic two siccies fiom this seiles of galls In this instance the first 
adult of If atartat emerged eleven days be foie the last adult of T trilineata The 
total emergence period of f trilii ita hom these galls was thirty six days while 
the totil emergence penod of M t orur fiom tl is same batch of galls was thirty 
four days 



Fig 10—Graph showing total emergence of 1 068 adults of Tepperella trilineata 
and 70S adults cf Megaetigmue acaoiae from ons series of galls on Acacia dseurrsns in 
the spring of 1936 

Tepperella trilineata - 

Megaetigmue acaciae 
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OallB were collected on 17th October, 1936, from the same tree, and adults of 
if aeaetae were then emerging In numbers On 28th October, 1921, galls were 
collected from Acacia iecurrene at Wyong, and at this time adults of if acaciae 
were emerging freely 

In Table 6 are set out the results of the peilodtcal dissection of galls in the 
spring of 1936, showing only the various stages of M acaciac present, after the 
larvae of this species have eaten their way out of the larvae of Tepptrella 
tnhneata 

Pupae were present on 6th September, 1936, and the last pupa was found on 
18th October, 1986 The first mature larvae were found on 22nd August but 
mature larvae were found up to 4th October which was slightly more than one 
month befoie the last adult emerged 

In the spiing of 1937, in dissections made from 18th September to 16th 
September inclusive, 66 mature larvae, three prepupae and 6 pupae of M acaciac 
were found In the galls from the same tree The first mature larva of if at acute 
was found on 30th August, 1937, the first pupa was found on 4th September, 1937 
and the flist adults of M acaciac emerged on 3rd October, 1937, only one day later 
than the first emeigencc of this species in the preceding year, though the emeigence 
of Its host Teppeulla tnhneata was twelve days later In 1937 than In 1936 

Tim ■ S —Reeutte of tfueeetione of Oath from A docurrena in the Stprutg of iM* ehotmng the Progreutve 
Dmtopment of M icocUu after /rating the Umar of Te) ptrells triUmaU 




Stage of M aeaetae present 


*2/8/36 

30/8/36 

8/0/38 

e/e/36 

13/0/36 

*0/0/36 

*7/0/36 

4/10/36 

11/10/36 

18/10/36 

*8/10/36 

1/11/36 

8/11/36 


142 

203 


116 

107 

148 

13* 

08 

US 

100 


31 

a 

21 

23 


10 


12 

24 

26 

21 


First adult of if aeanat emerged 2nd Oetober 1038 
Lut adult of U aeaeiae emerged 8th November, 1038 


'I Man> M aeaetae larvae still within 
| v host larvae 


Some of the vacated cells during this 
- period muit have onoe been occupied 
by if aeaeiae 


Percentage of Paraextiem 

In May and June 1986, 646 larvae of Tepperella tnhneata were dissected, and 
211 or 88 71 per cent were found to contain larvae of Megaettgmus aeaetae 

In a previous paper (1929) the writer discussed the biology of Eurytoma 
gallant Noble, anotber species of Chsldd which Is present In these galls on Acacia 
decurrena The larvae of this species are to be found In the same gall cells as 
larvae of the primary gall-former, Tepperella triltneata, and ultimately the larvae 
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of E. gahani devour the larvae of T. trxlxncata with which they are associated, and 
destroy at the same time any larvae of Jf. acactae which happen to be present In 
these cells. 

In the 545 cells mentioned above, though 211 larvae of Jf. acactae were present, 
all but 97 were also accompanied by the larvae of B. gahant and would later have 
been destroyed; thus out of the 545 cells examined, adults of Megasttgmut acactae 
would only have emerged from 97 or 17 80 per cent of them. 

In the spring of 1937 a fuither 545 gall cells from the same tree were examined, 
the larvae of Kurytoma gahant at the time of examination having already devoured 
the other occupants of the gall cells. It was found that Megasttgmut acactae would 
have emerged as adults from only 71 or 13 03 per cent, of the gall cells, a decrease 
of more than 4 per cent as compared with 1936 

Effect of Parasitism on the Host and on Oall Development. 

At times during the course of these investigations, minute gallB were observed, 
which were much less advanced than the majority of the galls on the tree, and 
dissection of these frequently revealed minute host larvae, which were parasitized, 
and which were much less advanced than unparusltlzed larvae of this species In 
other galls However, such minute galls were also found, In which very backward 
larvae of T tnlincata were present, and were unparasitized. 

On the other hand, maturing larvae of T tnlincata liave been examined in 
which well-developed larvae of M acaciae were present, without having any 
apparent effect on the host larva. 

At various times unilocular galls were found In which mature larvae or pupae 
of Jf. acactae alone were present, and these gallB were Just as large and normal as 
galls In which the primary gall-former, T. tnlincata, was present alone Froggatt 
(1892), in the case of Tnchilogaster acactae-dtscoloris, causing galls on Acacia 
discolor, stated that, as a result of infestation by a small black chalcld, the galls 
are changed to a shapeless, fleshy mass. In the case of T. tnlincata It would 
appear that, provided the larvae are permitted by the parasite to reach maturity, 
the presence of the latter does not affect the size or shape of the gall 

Summaby. 

The external morphology and biology of Megastigmus aencute, a new species, 
are set out 

Jf. acactae Is an internal parasite of the larva of Tepperella triltneata, a species 
which causes galling of the flower buds of Acacta decurrens and, like Its host, the 
life cycle of Jf. acactae Is annual. 

Emergence of both species commences in the spring each year Emergence 
of adults of Jf. acaciae commences after most of the host adults have emerged, the 
main emergence taking place In October. Of a total of 1,559 adults which emerged 
in 1986,1,018 or 64 98 per cent, were males and 546 or 35-02 per cent were females. 

Adults of Jf. acactae are short lived, the average length of life of male wasps 
In the laboratory being 5-46 days, and of female wasps 5-17 days. 

Eggs of Jf. acactae are found In first-stage larvae of T. tnlincata, but it is 
possible that they may be deposited in the eggs of the latter species and remain 
unhatched until after the eggs of T. trilineata had done so, this being the known 
habit of EpimegasUgmu* brevivalvus, an allied species studied by the writer. 

The entire larval period of Jf. acaciae Is spent within the haemocoele of the 
host larva. For the greater part of the larval period, the development of the 
parasite larva Is very slow, the latter still being comparatively small and some 
being only In the first stage, when the last host-larval stage has been reached. A 



278 wkw sPEOirs of meoastiokub 

period of rapid development then follows and before the larva of T trxlineata 
can pupate, the larva of M acactae devours all of Its internal contents eats Its way 
out of the larval skin of the host, and later pupates in the cell formerly occupied 
by the host larva 

There are five larval stages all of which are described 

Of 645 larvae of T tnlmcata dissected in 1936 211 or 38 71 per cent were 
parasitized by M acatuit 
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A RECONNAISSANCE SURVEY OF THE VEGETATION OF THE 
MYALL LAKES 

By T G B Osboen and R N RonrsTson* 

(Plates vl vii three Text figures ) 

(ltoad 28th June 1939 ] 

The coastal dune and swamp sequences of New South Wales have been so 
much disturbed in the neighbourhood of Sydney and for many miles to the north 
and south of it that paitlculai inteiest is to be found in the Myall Lakes district 
Theie th« coastal vegetation has been veiy little distuibed and the seneB of plant 
communities that it shows cm be iximintd in on almost primitive state The 
same aiei tlso ofus some inteicsting compaiisona betwwn the Eucalyptus forest 
dcveloi ed on recent sands and on hills of palaeozoic rocks The Junction between 
Eucalyptus foreBt and subtropical rain foicst—loc illy tailed brush—can Uso be 
studied These fcatuies of ecological inteiest appear to Justify oui placing on 
tecoid the notes made on thiee lcconnaissance visits to the area Circumstances 
will pievint our continuing the Joint woik 

Visits were made to the area in September 1934 June and Septembei 1935 
The flist two were with the Sydney UmveiBity Rover Scouts We are Indebted 
to all who took put in these camps foi assistance In various ways which made 
possible woik in an otheiwise spusely inhibited district We also desire to 
express our thanks to certain members of the camps for technical help to S W 
Caiey and H Mize foi access to theli field notes on the geology and physiography 
of the aiea to N A Kelly and N C W Beadle foi help in collecting and to O D 
Evans of the Botany School University of Sydney for assistance in determining 
some of the plants 

The Myall Lakes aie an extensive senes of coastal lagoons situated 32° 30 S 
Lat and 162° 25 E Long about 50 miles noithcast from Newcastle At the 
present day they communicate with the sea only indnectly by means of the 
Lowei Myall River This is a slow moving nairow toituous stream which extends 
from the southern end of the Lakes to Tea Gudens on Port Stephens eleven 
miles away Between the lakes and the Southern Pacific Ocean lies a belt of sand 
dunes low heaths and swamps varying in width from a few hundred yards at 
Mungo to three miles or mote at Its northern end From this there ilse at 
Infrequent intervals low rounded hills of tuffaceous rock To the west of the 
lakes the country consists of broken hills and valleys—also of tuffaceous rock— 
with however considerable swamp and heath aieas 

Though the area has been inhabited by white men for over a centuiy much 
of it especially the dunes heaths and swamps is still in a primitive state Much 

i Department of Botany Oxford 

•Botany School University of Sydney The field work was carried out whilst the 
writer held a Science Reeearth Fellowship of the University of Sydney and (later) a 
Ltnnean Macleay Fellowship in Botany 
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VEGETATION OF TIIK MYALL LAKE*, 


of the forest has been Influenced by timber-getting,' or has boen partially cleared 
for graslng, but sufficient remains to reconstruct the essential parts of the story 

PHYBIOOSAPnY. 

During the Tertiary Period the area now occupied by the Myall Lakes, like 
the rest of the East Coast of Australia, was subjected to the uplift which resulted 
in the formation of the coastal tablelands. In this region the uplift probably 
amounted to about 1,300 feet The plateau of palaeozoic tuffs thus formed was 



rapidly attacked by streams which carved deep valleys Into Its surface. In a 
subsequent general subsidence of some 400 feet, these valleys were drowned by 
the sea and a typical rlas coast was formed. The coast then presented a rugged 
appearance with numerous off-shore Islands. At that time landmarks like Mungo, 
Violet Hill, Bombah Point and Chinaman’s Knob were all islands. The combined 
action of coastal currents, waves and tides resulted In the formation of sandsplts. 
Under the Influence of currents, these sandsplts would develop on the south¬ 
western side of the Islands and, gradually extending southwards, link up with 
each other. Thus there would be formed a continuous sandspit running from 

»R Dowton. who founded the Australian Agricultural Company’s Settlement at 
Port Stephens, records that he ascended the Myall River In ISIS to visit a Umber-camp, 
and that “Cedar” (Cetfrslo Toono) getters had been operating In the district, under 
licence, for some time previously. “Present State of Australia, etc.", Edition XX. pp. 
41-76, London. ISIS. 
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Island to island for twenty miles parallel to the coast. This cut off the Myall 
Lakes as a large coastal lagoon studded with islands. With their appearanoe 
above water, the sandsplts became subject to the direct action of wind which 
caused the sand to accumulate In dunes and to advance landwards across the 
sandsplts. since the prevailing wind was an easterly, and since the coast-line ran 
approximately NE-8W, the sand-dunes, advancing before the wind, did not advance 
parallel to the coast, but developed en echelon. 

Meantime, land was, and is still, being reclaimed from the lakes. The accumu¬ 
lation of blown sand has caused a gradual Bhallowlng. Sand-bars made their appear¬ 
ance and, assisted by the water-weeds, were built above the water. There are no 
recently-formed sand-islands in the lakes, but the extensive sand-bar in the lower 
part of the Booloombayt Lake approaches within a foot of the surface. In certain 
parts of the area—particularly on the Broadwater—the waves of the lake them¬ 
selves have caused an accumulation of sand to form sloping beaches. The sand 
thus raised above the water haB come under the influence of the wind and has 
formed dunes of varying sIzcb on the Inland shore of the lakes 

Certain areas, known locally os ‘moors', extend for some miles without any 
elevation whatever Though known as ‘moors’ there ir no accumulation of peat on 
them, and they will be termed ‘heaths’ In this account. Their level nature and the 
fact that they are bounded by fixed sand-dunes point to their being old lake beds 
which, having been raised above the water-level, have gradually drained. (Possibly 
the relatively recent 15-foot uplift recorded In places along the New South Wales 
Coast may account for some of these heaths ) 

While the chief reclamation of the lakes, particularly on the coastal side, has 
been by sand, silt deposition has been important in some areas. Three main rivers 
drain Into the lakes, the Upper Myall River and Dirty Creek into Broadwater at 
the south, and the Booloombayt Creek into the small lake of that name in the 
centre. These streams have built silt flats of considerable areas. Silt deposition 
Is at present active at the outlet (on the Broadwater) of the Lower Myall River 
and particularly so at the mouth of Booloombayt Creek. 

Beyond the entrance of the Lower Myall Into Broadwater, tide has very little 
effect, and In the channel at Bombah Point which connects Broadwater and 
Booloombayt, the effect of daily tides cannot be noticed. The mangrove, Acgicerat 
majiu, which tolerates a considerable amount of freshwater, grows with Caruarina 
glauca tn the upper reaches of the Lower Myall, but does not enter the lakes. 

Floods are very important. The Myall Lakes present the interesting example 
of a lake Bystem which Is drained at one end and filled in the centre. That Is to 
say, they are drained by the Lower Myall River In the south, and filled by the 
Upper Myall River, Dirty Creek and Booloombayt Creek, but the largest lake— 
Myall Lake proper—receives no streams of Importance. During flood times the 
rivers filling the lakes do so at a much greater rate than the small Lower Myall 
River can drain them. Consequently, they may rise quite rapidly. The rising 
waters of the Booloombayt meet the rising waters of the Broadwater and. being 
unable to escape, are pushed away from the outlet into the Myall Lake. Thus 
the lakes which drain Myall Lakes are also the lakes which flood It. If the floods 
in the filling streams are also accompanied by spring tides on the Lower Myall 
River, the northward flow of the water may be quite rapid, and a strong current 
may run In the channel at Bombah Point. This channel la the only place in the 
lakes which shows evidence of stream scour. 

The salinity of the lakes varies periodically. Generally speaking, the water 
is brackish, but following heavy rain in the surrounding ranges, it may be almost 
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fiesb The salinity increases greatly after periods of dry weather especially If 
such peilods aie accompanied by high tides in the Lower Myall 

CUMATE 

The Myall Lakes lie in the coastal belt of New South Wales just within the 
region having a maximum summer rainfall The two nearest stations on the 
coast for which lainfall figures are available are Manning Heads and Newcastle 
Manning Heads is about os far north of the area as Newcastle is to the south 
The average annual rainfall at these two stations Is 139 7 cm (5 505 points) and 
1161 cm (4 671 points) respectively The rainfall in the Myall Lakes area may 
therefoie be taken as about 127 cm (60 inches) per annum The average monthl) 
falls at Manning Heads and Newcastle are set out In the following table 


Atrrae* Annual Ra fall tn MiRirnttret 
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Occasionally very heavy falls of rain accompanied by severe flooding are 
features of the summer months Thus In Newcastle, there are records of 26 4 
or 27 94 cm (10 or 11 inches) of rain falling within 24 hours It will be noticed 
(Fig 2) that the late summer months, February-March, are the wettest months, 
ind that the spung September Octobei ire the dnest The main flowering period 
of the sclerophyllous shrubs Is in the months August-September 

At Manning Heads the average annual humidity Is 77%, the extremes being 
83% in April and 71% in October An effect of the high humidity is to be noticed 
In the abundance of the epiphytic I)< ndrobtum Urtttfoltum on Casuarlnas fringing 
the slow moving rivers Epiphytes do not usually develop on Eucalypts but a 
young tree of Ftcua rubxgxnotta was observed in a fork of a large Eucalyptus 
tercUcornta neai the entrance to Booloombayt Lake opposite to Bombah Point 
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(Is 1—Curvta showing moan m< nthly mixlmum (tnntlnuius line) and minimum 
(Iriken line) temperatures at Manning Heads in °C also mean relative humidity (as 
per cent ) Data from OB d IR pamphlet (2 1933 

The mean maximum and minimum temperatures at Manning Heads are given 
below 


Moan Tamjmatma at Manning Hmdt ui Dagnm C 



They may have an effect on the stunted vegetation of the large open heaths 
Tax PsAxuosnx 

The vegetation of the sand-dunes shows all stages from that of the first 
colonists of bare beach to climax forest on fixed dunes The climax Is an assocla 
tlon In which Eucalyptus pUvlans (the black-butt) Is found with E gummlfen, 
Angophora lanceolata, and one or other of the Bankslas, B integrifotta or 
B terrata The sere Is complicated by an admixture of certain lower-growing but 
bioaderleaved species, eg, Cupaniopstt anacardioideg, Clerodendron tomentonm, 
In more favourable locations near the sea It is part of an Indo-Malayan element 
in the flora which, however, does not enter into the Climax. There are some 
extensive blowouts and white dunes to the south of the area, inland from 
Broughton Island 
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Strand Plant» 

The strand consists of a clear white sand derived from the wastage of the 
tuff locks Unlike the sands of the southern Australian coast It has not a high 
lime content Cakile mantima a doubtfully indigenous species Is the only true 
strand plant 

Fort Dunt 

Dune building Is begun by Ftstuca lutoralts a tussock grass mingled with 
which low mats of Senecto tpathulatus may also occur Spinifex htrsutua which 
also occurs is not so Important In dune formation as It Is further south on the 
Australian coast 


Find Dunes 

These aro iemirkable foi the Important lole of such mat plants as Meaimbtyan 
them urn aequilaterale bcaviola suavioltns ind Statkhouaxa spathulata also for 
the early appearance of woody plants such as Cot tea alba and Leucopogon Rtehei 
The mat plants may peisist binding the sand Into rounded hummocks a metre 
or more In height long after wind erosion has removed the low dune on which 
they had been growing 

The following is i composite list from the dune face and the crest of the Hist 
line of dunes 

Fettuca lit tor a Ik A pi in j r attaint i 

Spinifex Mrtuti a / eptoept rmum l levigatum 

Leucopogon Rtehei 
Stoekhoueia epath lata 
Uonotooa clUptica 
Can olt ulus Sildaiella 
Cupanioptit anacardi idea 
9 Pomax umbellata 

Soaevola euaveolene 
Srnecio tpathulatus 

Sonohue manttmua 

The height to which the taller of these plants will grow Is dependent on 
exposure Thus Cupuntopsia normally a small tree about 8 m high has been 
observed growing In extensive mats not moie than 30 cm high on the edge of 
a stable dune The density of the vegetation appears to be dependent upon its 
freedom from lire rather than on actual exposure to wind shearing Dense 
Impenetrable thickets of shrubs and low trees occur on exposed faces of settled 
dunes pruned neatly to in angle of 25° with the horizontal Such a thicket may 
have the following composition 

Bantuia integrifolia I eptotpermum laevtgatum 

B terrata Angophora lanoeolata 

Breynia oblongifolia Uonotooa ettiptica 

Dodonaea triguetra Mgr tine variabilit 

Eugenia 8mUhU Notelaea longifolia 

Clerodendr on tomentotum 


Dianella caerult i 
Lomandra longifolia 
Pelargonium auttrali 
Oxalit corntculata 
Uesembryanthemum ae 
Correa alba 
Aoaoia longifolia 
Kenneiga rubicunda 
Euphorbia Bparmanni 


The Hanes Kennedya rubicunda Hibbertta volubili* and Trcoma auahalit are 
found Intertwined with the woody plants In such a dense thicket there is very 
little ground flora Occasional plants of Pomax umbellata and ConmeHna cyanea 
occur but are not Important 


Fixed Dune Woodland 

Banktta Angophora Forest 

Qtyen sufficient shelter from the wind, the tree species quickly assume 
dominance and a more open woodland community results The dominants here 
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are Angophora lanceolata and one or other of the Ban tula species. In some places 
the twisted limbs and frequent branching of the Angophora give evidence of Its 
development under scrub conditions (PI. vi, flg. 8). In such a woodland the trees 
may be no more than 5 m high. Under more favourable conditions the dominants 
may be 20 m. or more. 

With the dominance of the trees, two changes are to be noted. First, the 
broad-leaved species of sub-tropical affinities dlsappeur. This ‘brush* element, 
which is a characteristic feature of the dense dune scrub, Is not conspicuous or is 
wholly absent In the dune forest. Secondly, most of the shrub species associated 
with the earlier phases are lost. Other shrubs come In, also Ptertdtum, Macroxamta 
and various Cyperaceae. Grass is not a featuie of the dune forests This 
Angophora-Bonksla forest is a very chaiacterlstlc community of the settled dunes 
and Intelvenlng dune flats. It exists in all grades between a forest with close, 
but not dense, canopy and veiy little undergiowth, to open scrub woodland with a 
considerable undergrowth of shrubs. Finally, as a result of burning, there may be 
extensive ateas of scrub In which the Angophora is absent and the BankBias only 
present in the shrub layer. 

The following are some of the more important constituents of the under¬ 
growth In the Angophora-Banksla forest. 


Ptnidium aqutlinani 
Uacrotamia apiraha 
Imperata rylinduia, var Kacnlqn 
RchoenuK trier torum 
K imbcrbia 
Xanthorrhoea haatilta 
Lomandra longl/olta 
Ptraoonia lanceolata 
P sahctna 
Leptonu ra acida 

With the destruction of the dominants 


Kriostemon lonceolattia 
Qompholobtum latljolium 
Ooodm lottfoUa 
Lcplotpcrmum laemgatum 
/taloirbagur tctraggna 
H teuenoids « 

Vouotoca elUptica 
Utgpjielia vtridia 
Pnmox umbellata 
Opncnlaiia i ni to 

great wealth of shrubs comes l 


chiefly nanophyllous or mlcrophyllous forms belonging to the Proteaceae, 
Legumlnosae, Myrtaceae or Epacrldaceae. These are given at some length in 
Appendix I. 


Dune Eucalyptus Forest 

On deep stable sands, whether of fixed dunes or lnter-dune flats, a forest of 
Eucalypts develops. Eucalyptus pllularis Is the dominant and often occurs pure, 
though thero is commonly present E. gummifera. Occasional trees of Angophora 
lanceolata persist, and Banksla serrate is generally present in the second tree- 
layer. This forest has a rather open canopy, but the amount of shade, and conse¬ 
quently the scarcity or density of the undergrowth, appear to depend largely on 
the time which has elapsed since the last forest-fire. The dominants are generally 
about 15 m. In height, with a secondary tree-layer—largely Banksla sonata —up to 
half that height. When the forest Is open, an upper shrub layei may reach 8-8 m. 
It contains such species as Leptospermum stellatum, Calycothrix tetragona, Lepto- 
merto acute, Persoonia saltcina and Banks%a aemula. Such a height is excep¬ 
tional; most of the undershrubs do not reach more than a metre. Such plants are 
Banksla spinulosa, Jsopogon anemonlfohus, Persoonia lanceolata, Conospermum 
taxlfollum, Acacia suaveolens, A discolor, Hlbbertla linearis, Eriostemum Crowd, 
Bostiaea heterophylla, B. scolopendrla, Qompholoblun latlfolium, Dillwynia erici- 
folia , Hardenbergla monophylla, Trachymme linearis, Xanthosla pilosa, Leucopogon 
ericoides, L. vlrgatus, Epacrls pulchella, Btyphella virldis. Pteridium aquilinum, 
occasional plants of Uacrotamia and various Cyperaeeous species occur, but grasses 
are scarce or absent 
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A variant of this type of forest Is to be found under conditions that are 
presumably less favourable In It the height growth of the tiees Is only about 
8 m and the canopy 1s more open The conditions of the reconnaissance did not 
permit the taking of many soil samples Superficially the soils were similar 
stable sands with some humus development in the upper layers Here Eucalyptus 
ptlularu is less abundant to absent E gummifira is more abundant and 
b mtcrantha Is present In sufficient quantities for its white trunk and limbs to 
give character to the forest These last two species are charactei lstlc of tree 
scrub and low scrub forest on the Hawkesbury Sandstone near Sydney ind aie 
the baidlest Eucalyptus species In that irea 

Apart from a change of tho dominants the vegetation appeals to be essentially 
similar Trees of Angophora lanceolate and Danksia serrata are piesent and 
Ptendtum is an lmpoitant constituent of the undergrowth In one Instance this 
foiest community was travel sed by a watei couise These of course are noticeably 
absent on the deep sandy soils The water-course which was scarcely lower than 
the surrounding area was marked by a puie stand of Melaleuca llnarltfolia trees 
3 4m high with twisted trunks and canopy tops The soil beneith which was 
superficially sandy had much Belagmella uligmoi i 

Where the deep sands abut on hills of tuff lock an ecotone forest develops 
This will be considered in connection with the vegetation of the hills The water 
relations of such boundaries are presumably better than either the Binds—where 
the water table must lie at some depth—or the hills themselves which have a 
shallow soil On the other hand the Futalyi t forests mentioned above ippear 
to be unfavourably Influenced by a icrmancntly high water table They do not 
extend into the various swamps and heaths to be described below 

Tin Hydrosi HK 

The communities to be consldeied here are of Interest because t very full 
series Is available for study extending from open water to a swamp forest of 
Eucalyptus robusta With silt deposition tho series can be traced to a high 
eucalypt forest though only vestiges of this lemaln 

The open water or the lake Is fringed by a leed swamp except where white 
sand reaches the waters edge oi where the shoie is stony owing to tuff hills 
rising directly fiom the lake The water of the lake Is brackish and has a pH 
of 7 7 6* but all swamp soils tested aie acid 

Submerged Phase 

So far as could be ascertained the bottom of Booloombayt and Broadwater 
Lakes Is covered with submerged vegetation The most abundant species is Najas 
manna which has been found to a depth of 10 feet This extends towards the 
shore to depths of about 2 feet With It Is associated Potamogeton tncannatus 
Vallisneria <tp\ralu Mynophyllum sp Rupjna mariUma Both Potamogeton and 
Mynophyllum are very abundant locally at shallower depths but we have had no 
opportunity of considering the factors which Influence their relative distribution 
In places outside the recognised channels progress even in a rowing boat Is 
difficult On sandy bottoms In shallow water Chara sp may be found growing 
in water 1 foot or leu in depth to the complete exclusion of other species This 
has been observed on sandbanks at a hundred yards or more from the shore as 
well as near to the shore line 

* Field determination made by B D H Universal Indicator The other pH deter 
initiations were made with a qutnhydrone electrode In Sydney We are Indebted to 
N C W Beadle for these and other analyses of the swamp soils made after his visit In 

June 1*16 
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Succession unth Silt Accumulation. 

Amphibious Phase. 

The reeds extend from a depth of 4-6 feet—where they are scattered—to the 
water's edge. The width of this xone is variable, but it Is widest where there 
are long stretches of shallow water The pioneer plant is Sctrpus lacustrls, which 
establishes itself on the lake bottom, spreading out from the shore, in places for 
as much as 26 yards. Nearer inshore, In 1-2 feet of water, there is usually a 
continuous densely-growing rone. On Its landward side Sctipus becomes mingled 
with Phragmttes communis, which gradually assumes dominance In the 
Booloombayt Lake the reed swamp may be 10 feet In width, and It is still wider 
In the lower part of Broadwater. Other plants In the amphibious phase are Typha 
angustt folia, which often foims chaiacteristic socles In the shallower water; 
Cladtum artuulatum, C. Martsevs and Juncus mantimus. Triglochin procera 
occurs in open patches of water in the shelter of tho reed swamp, and Qratioia 
pedunculate may form extensive submerged colonies as'well as being present in 
the emeiged floia near the margin. It is In the Phragmites xone that both 
Casuanna glauca and Melaleuca Leucadendron first make their appearance. These 
are invaiiably small trees (up to 6 m.) generally with n leaning trunk and abundant 
branches. They differ markedly in habit from the upright and taller trees which 
form the next two zones in the Swamp Forest. 

Sioamp Forest Phase 

From the edge of the reed swamp to the Junction with the stable sand or silt 
flats there extends a characteristic swamp forest with a dense undergrowth of 
sedges. This can be divided Into two consocies in which Casuarina glauca and 
Melaleuca Leucadendron are respectively dominant. The former lies nearer to the 
lake. 

Casuarina glauca Fringing Forest. 

A closed forest of Casuarina glauia immediately succeeds the reod swamp. 
The trees, unlike those near the water’s edge, grow erect to a height of about 16 m. 
The ground beneath is covered with the litter of their fallen branches, and a dense 
undergrowth of tussocks of Cladium junceum, the wiry stems of which stand about 
40-60 cm. high The water-table in this forest is high. Occasional openings in the 
ground-cover support colonies of Cladium articulatum, with which Co tula reptans 
and C. coronopifolia occur. Other plants are Schoenus brevtfolius and Lepyrodia 
mucronata, the latter locally abundant. Many of the trees have a considerable 
growth of the epiphytic Dcndrobium teretifolium, but the epiphytic fern Platy- 
cerium alcicomc, which is a feature of similar forests to the south of Sydney, was 
not observed. The soil here consists largely of decomposing plant remains. The 
loss on ignition is high, 68-69%, the pH is 6-3 to 6*6. 

Melaleuca Leucadendron Forest 

This characteristic forest succeeds that dominated by Casuarina glauca, on the 
Inland side, and may occupy a much wider xone. Occasional tree#, scattered la 
the Casuarina xone, link the Melaleuca forest with the low-growing trees at the 
water’s edge. An important factor seems to be a decrease in the humus content, 
with a corresponding relative increase in the mineral matter. Melaleuca 
Leucadendron can maintain itself on silt flat* which have been cleared for poor 
graslng land. There it regenerates freely from seed and the seedlings have to be 
ent every two or three years to prevent the land reverting to forest. The under¬ 
growth beneath the Melaleucas Is very similar to that beneath Casuarina glauca; 
Cladium junceum is the chief ground cover. The Melaleuca trees in this forest. 
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unlike those of the lake margin are etout and upright About 15 metre# le an 
average height but trees of 20 m and more are not unusual with a diameter of 
more than a metre at breast height With their papery white bark showing black 
streaks caused by fires and olive green brown foliage they are striking and 
handsome trees Occasional trees of Endiandra Bieberi occur but otherwise except 
for some Oasuarina glauca or Eucalypti robusta at the margins the Melaleuca 
forests are a very pure community 

Eucalyptus robust* Forest 

On the landward side where the Melaleuca foiest approaches the stable sand 
or tuff rocks there Is developed a forest of Eucalyptus robusta the swamp 
mahogany Well grown trees may be more than 20 m high with a rough fibrous 
reddish bark and—for a eucalypt—broad glossy green leaves The soil here is 
often very wet with pools of standing water due to seepage and runoff from 
the inland parts Here too the soil commonly has a considerable admlxtuie of 
sand washed down or blown on to the area from behind The acidity may be 
high—pH 4 The undergrowth Is typically Blechnum serrulatum either as a 
carpet or rising in clumps from pools of standing water Large tussocks of 
Oahnia psittacorum occur with the Blechnum The junction between the Eucalyptus 
robust t Bit I nun swamp and stable sand is often marked by a pu e ribbon 
community of Restlo tetraphyllus Many variants of thlB forest exiBt but it 
appears to be a very stable community progression beyond which depends rather 
on allogenic than on autogenic causes 

Where there is any considerable admixture of sand—e g where a stable dune 
abuts on a Eucalyptus ro&asta forest—the trees can survive for a time though 
tho undergrowth changes Pteridium and Imperata replace the Blechnum It is 
probable that the Eucalypt is rooted In swamp conditions only the upper layer 
of the soil being changed Eucalyptus robusta does not occur on deep stable 
sand though it may be found at the margins of small swamps which occasionally 
occur as outliers in the stable dunes Stunted trees also occur on some of the wet 
sand heaths described below 

Eucalyptus t orest on hilt t lots 

Behind the swamp forest sones on either side of the Booloombayt Creek and 
the Upper Myall River are extensive silt flats caused by the flooding of these 
rivers and wash from the neighbouring hills These fiats have been largely 
cleared of timber or the standing trees ring barked and burnt Occasional trees 
of Eucalyptus saligna var paUidivalms (E grandis ) are left as indicators of wl at 
must have been a magnificent forest Some of the standing trees here are 86-10 m 
high rising 18 m to the first branch The sward now consists largely of Paspalum 
distichum occasional patches of Oladlum Junceum or pools with Ranunculus 
aguattUs indicate the wetness of the soli 

Swamp Forest with Palms 

In the vicinity of Mungo there Is an extensive area in which the palm 
Livtsfona australis grows abundantly and regenerates freely in a mixed swamp 
forest of both Melaleuca Leucadendron and Eucalyptus robusta The soil 
conditions are a very confused mixture of silt banks humus masses and standing 
water The palm has a similar occurrence in patches of swamp forest along 
the Hawkesbury Estuary nearer Sydney It is an Important constituent of the 
subtropical rain forest on the tuff hill at Mungo described below 
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Succession on Sandy Shore* 

The aandy shores at the northern end of Broadwatei show linea of Melaleuca 
Leucadendron growing aa regularly aa if they had been planted Apparently theae 
reault from abundant germination of Melaleuca aeeda from time to time in the 
flotaam and Jetaam cast up on the sand (PI vil, fig 9) Moat of theae crops 
of aeedlinga fail to establish themselves, but, occasionally, they have survived 
When this happens and the sand builds up towards the lake there la left a 
regular row of young trees parallel with the shore Except for these trees the 
sandy shore bears only occasional clumps of Juncus mantxmus or Leptocarput 
tenax 

Rocky Shores 

Plants of the leed swamp communities usually fall to establish themselves on 
shores where the tuff hills come directly to the waterside Bcirpus lacustns may 
be found in the water, but the succession does not advance On the shore itself 
there is an open community of Casuartna glauto, behind which the land rises 
with the forest vegetation of the hills or its modifications 

Hkathh ahd Swamps 

The foregoing account of the psammosere and hydi osere has only incidentally 
mentioned the heaths and swamps which are such a feature of the Myall Lakes 
area These are not directly connected with either of the two major seres, though 
in some cases they may lepresent deflections of the successions 

The origin of the extensive level sandy plains, locally called ‘moors’ but which 
we have termed heaths, is difficult to explain, except as the sandy bottoms of 
former lake beds Any method of gradual reclamation by vegetation does not 
meet the facts, foi the heaths are sandy plains, theii surface soil has no peat 
and but little organic matter An extensive heath, four or five miles long and as 
much as half a mile wide, lies between the coastal dunes and the tuff hills 
south-east of Booloombayt and Myall Lake* 

A soil profile in this is as follows 


Depth 


Water holding 
rapacity pH 


0-3 toehw 


3-15 „ 
16 


Sand discoloured dark brown to black 
with organlo matter 
Yellow sandy loam 
Clean white sand saturated with 
water at 16-17 Inches 


» 1% 67 6 4 t 

4 06 to 3 6t*o 33 3 to 26 0 4 0 to 4 * 
0 13% 20 6 4 4 


The heath vegetation consists of a considerable number of shrubs and herbs 
Our lists, Inevitably incomplete, Include more than sixty species Most of the 
shrubs are leptophylls or nanophylls and few of them exceed 60 cm in height 
There is also consldtrable local variation That portion of the heath shown In 
Plate vlt. Figure 10, shows numerous scattered bushes of Banktia latifolxa With 
It occur such plants as Conospermum taxxfolium, Dillxcynxa encifolia, Aotus 
vtllosa, Melaleuca nodosa, Bpacris obtvsxfolxa, B. mlcrophyUa, Sprcngella incamata 
and various Cyperaceae and Restlonaceae 
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Dry Heath 

In contrast other heaths are still drier the surface soil Is lighter in colour 
and the vegetation resembles that of scrub on the Inter dune flats but as Is 
usual on the heaths the individuals are all stunted in their growth Throughout 
the heaths as a whole there are to be found pure societies of this or that species 
which—for no apparent reason—assumes local dominance An extensive society 
of Uakea puQioruJortn.lt was observed growing so thickly as to bo almost 
Impenetrable although it was less than a metro in height A Are had burnt out a 
part of the community and the regenerating area was quite different florlstlcally 
After such fires rhlzomic plants such as Hypolaena lateriflora I eptocarpus tenax 
Cattails flexuoaa and Bchoenua ertcetorun have an obvious advantage which they 
shdie with Xanthorrhoea haattlts and \ minor 

Wet Heath 

Certain of the heaths may be classified as wet This is a mere mattei of con 
venlenoe and all gradations exist between the two ends of the scale In the wet 
heath there is a greater frequency of Cyperateae and Restionaceoe Xanthorrhoea 
minor is more abundant and Sprengrlio imarnata tends to bo replaced by 
B Pomcletla A comparison of the two floras cun be made from the list in 
Appendix II 

With Increasing wetness there is un accumulation of humus which if the high 
permanent water level be maintained for long lesults in tho formation of peat 
Eventually a peat swamp may be formed 

Prat Swamps 

Just as all gradations may exist between diy nnd wet heaths so the distinction 
between some wet heaths and swamps with a shallow peat layer is not easily 
drawn In extreme cases there is no difficulty One swamp was found to have a 
depth of more than five feet of dark biown wet peat The pH was about 4—field 
test with BDH Indicator Scattered and stunted Eucalyptus robusta occurred 
over the aiea but they could not be termed dominant The dominant wbb 
Lcptosprrmum I ivrrsulgri which grew as a slender bush to 2 m The giound 
cover was largely tussocks of Blechnvn atrrulatum Hypolaena latertflora was very 
common Reatlo tetraphyllus and Blandfordta sp were both frequent A fcatuie 
of this swamp was the Bheets of Sphagnum between the tussocks of Blechnum 

As the depth of peat decreased so did the height of the Leptospermum and 
Blechnum almost disappeared The shrubs Epacrtt pulchclla and Vprengflio 
Ponceletxa appeared with dense masses of Hypolaena fastigxata Local societies of 
Oleichenia dtcarpa were almost impenetrable 

There remains to mention one swamp This was almost sui rounded by stable 
dunes with typical Eucalyptus pilulorit-Angophora woodland It was a pure 
society of Blechnum serrulatum bounded at the margin by a belt of Reatlo tetra 
phyllus The soil here had a loss on ignition of 89 7 % and the pH was S 7 

V to STATION or THE TOIT HlUS 

The vegetation of the hills composed of Carboniferous rocks dlffeis maikedly 
from that of even the most settled dunes and sand flats The local resident will 
aptly refer to the old country and the new The former Is of value for Its timber 
and as potential graslng land after the forest has been cleared the latter Is almost 
worthless Extensive masses of tuff rock occur as islands In the lakes form 
oocylopsl promontories by their shores or rounded hills rising from the 
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sunounding sandy or swampy soil. In all cases theie U a sharp break in the 
florlstlc composition, and often in the actual vegetation type. To the west of 
the lakes the 'old' rocks form part of the foothills to the coastal plateau. The hills 
here are often steeper and more broken, but the forest types, so far as we have 
seen, are essentially similar. 

Two distinct and unrelated forest types are developed the one a mixed Eucalyptus 
forest, the other sub-tropical rain-forest. This is composed largely of species with 
lndo-Malayan affinities, from which eucalypts are absent, except for the one species 
—Eucalyptus saltgna— present at the margin. The evidence available shows that 
sub-tropical rain-forest develops only in sheltered areas where the micro-climate 
is favourable and the soil-water relations are good. On one occasion, helped by a 
party, a traverse was made along a rain-foiest-eucalypt-foreBt junction. The 
result showed clearly that the sub-tropical rain-forest, which grew thickly along 
the south- and east-facing slopes of ceitain steep-sided valleys, hardly rose much 
above the valley floor on the north- and west-faring slopes Moreovor, even with a 
favourable aspect, it was absent from the ridges, for they are exposed to the 
drying northerly and westerly winds. A more d'fflcult problem in the distribution 
of the rain-forest is to account for its presence on ceitain of the rock outcrops 
near the lakes, and its absence from others 

The 'Brush' at Mungo, though only a few acres in extent, covers the low hill 
in a distinctive sub-tropical tain-forest (Appendix III) In a depauperate form 
it exists at Chinaman’s Knob and Bombah Point, but it 1 b absent from an outcrop 
of tuff rock about a mile north of Mungo and from the hills to the east of 
Booloombayt Lake The locks are all tuffs of the Burlndl Series, of essentially 
the same composition. Under eucalypt forest they tend to develop a podsol; 
in the Biush the soils uio loamy with a considerable amount of humus. Deter¬ 
minations of the water-holding capacities of the eucalypt forest soil averaged 
about 40%, that of the rain-forest about 70%. 

Eucalyptus Forest 

The forests consist of a number of species growing to about 20 m. with clean, 
straight boles The canopy is generally closed, though the shade cast is light 
The more Important species are Eucalyptus maculata, E. proptnqua, E. punctata, 
E. umbta, E. acmcntatdc s, E. mtcrocorys and E. siderophlota. With these, growing 
to a lesser height are scatteied Casuartna torulosa, Exocarpus cupresstformis. 
Acacia decurrcns and Braihychiton populncus. Undergrowth is sparse, but the 
following shiubs were noted Persoonta Uncarts, Acacia floribunda, A. Maideni, 
IHllwynxa floribunda, Pomadems ellipticvm and ilonotoca ellipttca. Much of the 
soil is bare or covered with low perennial heibs or grasses and sedges. 

The following list serves as an indication of the nlants present, grasses, 
unfortunately, have not been prominent at the seasons of our visits. 

Carex panlculata homandra louglfoUa 

Hchocuut imberbxs L flh/ormts 

Lrpidotpcrma laterals Dlanella enemies 

Imperata oyllndrtca, %ar KoenlgU Pomax umbellata 

Amtropogon sp. Opercularla varia 

Poa cseipitosa HeUcArpmm elotum 

At the bead water* of small streams or other wet places, there are indications 
of an invasion by lndo-Malayan types. Thus, the following were noted in one such 
plaoe: Trema aspera, Ficus aspera, OalUcoma serratifolia, Melaleuca styphelioides, 
Eugenia BmithU, Breynia oblongifolia. These were growing with large tuseocks 
of Oahnia psittaoorum and amongst them Dioscorea transversa was climbing. We 
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regard these plants as rainforest indicatois Some are masophyllous forms with 
a leaf type quite unlike the microphyllous sclerophylls around them The 
presence of the llane Dtoscorea Is also significant Llanea are not a feature of 
the eucalypt forest but they are abundant in the sub tropical rain forest 

Probably all these forests have been modified by fire and by felling Under 
such conditions the more exacting Brush plants would disappear 

Many of the hills formerly covered by eucalypt foi eat have been cleared or had 
the timber ring barked to encourage a growth of grass but the results c in hardly 
be satisfactory (PI vll fig 18) The majority of the tussocks seen In tt is 
figure are Oarex pamculata or other sedges In places Pterxdxum and Imperata 
are abundant The trees regenerate freely (PI vll fig 15) when they escape from 
fires 

Marginal Foreit 

Around the bases of the tuff hills where there la a junction of rock and sand 
there Is some mingling of eucalypts characteristic of the old country with trees i f 
the deep Bands Both types find better water relations and grow to a great 
site Certain species of eucalypt—eg Fucalyptui pamculata and A reainlfera — 
seem limited to these aieas We have also noticed E punctata t umbra 
E mxcrocorys of the tuff forests and E pilularii and Angophora lanreolata f 
the sands Many of these trees were 80 m In height rising with massive trunks 
for 12 m to the first branch Caauarxna torulosa was common at such junctions 
and Angophora tubvelutma also occurred The undergrowth consisted of tall 
growing Pterldxum with Imperata 8uch shiubs as Dlllwyma floribunda Gompho 
lobium lattfolium and Dodonaea trxquctra were present 

Bub ti optcal Ram Foi eat 

These forests are strikingly different from the mixed eucalypt forests They 
grow with a close canopy of dark green foliage the leaves often having a 
poliBhed or glossy uppei suiface which conti asts markedly with the dull grey 
olive green of the eucalypt Moat of the species have mesophyllous or even 
macrophyllous foliage which casts a dense shade upon the forest floor There 
Is a high percentage of llanea and ferns In the flora Palm species though few 
In number are a characteristic element 

Consideration of the list of plants complied in the different Brushes shows 
that the forests are by no means of uniform composition It Is obvious that 
they can be divided Into two groups (1) those In which Trlttanxa conferta is a 
characteristic tree sometimes dominant (2) those In which Tmtama Is absent 
The first type Is represented in the valleys of the hills the second by the 
Brushes at lake level at Mungo and Chinaman s Knob 

Bub tropical Rain Forett—with Trlstanla 

The rainforests In the hills have probably all been exploited for timber for 
many years At the time of our visit the brush box trees (Trxxtania conferta) 
were being felled Relicts such as strangling figs or tall trees on less accessible 
slopes show that the general height growth of the trees was much greater than 
at Mungo The palm Archontophoenix Cunnxnghamxana formed definite societies 
In the valley bottom Ilviitona was less prominent than It was nearer the coast 
It Is not proposed to describe the forest further here The most Interesting 
point brought out by this reconnaissance was the clear evidence that the develop 
meat of rainforest depends on local micro-climate rather than the underlying 
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rock A second point 1 b that, given the appropriate soil and water relations, 
rain-forest Is increasing its present areas. But the danger of fire la much more 
serious to the isolated rain-forest community than it is to the eucalyptus forest 
There is no rapid regeneration of the grown tree from eplcormic shoots. 


8ub-tropxcal Rain-Forest at Bearlevel. 

In Appendix III is a list of species found in the small patch of rain-forest at 
Mungo. It is limited to a low rounded hill of tuff which, so far as our comparison 
with rock specimens collected elsewhere goes, does not differ significantly from 
other tuffs that are not covered with rain-forest. This hill must have been 
an island quite recently. It is so marked on some charts; and a belt of Eucalyptus 
robusta swamp-forest fringes Its southern and eastern sides. This isolation may 
have preserved it from fire, and It appears to have been immune from timber- 
getters None of the trees are of any great height—20 to 25 m The tallest of 
them Is out-topped by a number of gigantic Uvtstona australis which project 6 m 
or more above the general level of the trees like huge mops Of the 78 species 
included in the list, 27 are trees, all of which at some place or other rise to the 
canopy No dominant species can be recognized. Inside the foreBt the light is 
subdued. The ground flora Is chiefly ferns which grow amongst the cable-like basal 
portions of the lianes. This life-form comprises 18% of the species recorded. The 
better light-relations at the margins probably account for the greater frequency 
of nanophanerophytea which occurs there. 

The little patch of rain-forest on Chinaman's Knob Is much more open than 
that of Mungo The list is shorter, and the few species growing there which do not 
also occur at Mungo are plants of the rain-forest margin, not of the established 
community. 

Appbndix I 


Opktoglassum coriaoeum 
Ptmdlum aguilinum 
Imperata oylinditoa. var 
Koenigh 

Festuoa bromoldet. 
Themeda Forekaln 
Caustts flexuosa 
I/epidosperma laterals 
Schoen us rricetorum 
8 mbirbi 
Ltptoearpvs tenaa 
Dianella caerulea 
Lomandra longi/olta 
L flliforme 
Xantkorrkoea hoiNHl 
Xeianfkus etsertus 
Caledonia cameo 
Glossodia major 
Pterostylis sp. 

CasuarHa tuberoia 
C. itrleta 
Banksia serrate 
B. integrifolla 
B. aemula 

I unpeg on anemonifotius 
Psrsoonia lanceolate 
P salidna 


Plants of Ike I>«H« Berub 
Iteptomeria acida 
Olasc stricta 
nrosera aurtculata 
Boronia ledifolia 
B pinnate 
Correa speeiosa 
Erlastemon laneeolatus 
B Crouel 
Zterla laevigata 
Tetratkeaa Ikyml/oKa 
T rrtcifolia 
BiUardiera scandene 
icaeia longifolia 
A suaveolens 
Aotus vtllasa 
Boseiaea keterophylie 
B ensata 
U seolopendrla 
Ptlhoyma tricifolia 
D flodbunda 
Indigo/era australis 
HartUnbergia monophylla 
Kennedya rsWousdo 
Platylobium formosum 
Pkyllota phylieoides 
Rioinooerpus pinifoUus 


Dodonaea triquetra 
Hlaeocorpus cyanevs 
Hibbertia fasoicularis 
H. linearis 

Leptosprrmum flavesoens 
B laevigatum 
Xantkosia pilose 
Traokymene linearis 
Idlnotus keliantki 
Aitroloma pinifolia 
Brackyloma dapknotdes 
Bpaoris pulckella 
B micropkylla 
Lsuoopogon Rieksi 
ft. erieoides 
L virgatus 
L laneeolatus 
Itypkelia vtridts 
Monotooa slliptiea 
Teooma australis 
Asperula oligantka 
Operoularia varia 
Pomats umbellate 
Waklenbsrgia graoiUs 
Dempiera stride 
Casstnia aculeate 
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Plant! of tit9 Heath! 


Bltnif rd it <| 
Lomanln lom 
XtMlhnrrhoea haMit 


Ciuuari a •ihrratt 
ttaikna latifoha 


Itopogon antmmif hut 

P Bahama 
Haifa ptgun iformu 
Spmjthyunema pain loner t 
Laptomena an la 
Otar Mrirtt 


DiUuin u ft nlau In 
D m \tuha 
1 lalylobmt I formotur 
\pl aemhbiutr tnm nrum 
Unit ar i I tier phylla 
I llllota pint id tt 
laUf ra t rur ata 
I minana it ulda 
Rirtjiorarpui pi foh«! 
PmrIra lali/oha 
Callum o i l it rrolattu 


Brachytota diplnndet 
Ltucopovam Hiehn 


Appbndix III 

Plorutio Compoeitton ol the Broth at Mungo 



Potypo d iitm 
P UntOum 




lir Wrt 


Mima 


Knot 


X 



ITT O B OHBOBN AND B 


BOBKBTBON 


295 


Appendix 111—Continued 
Floristio Composition of the Brush at Mungo 


llpini* caerulca 
Ptpemnn Irtt start ya 


Laport a jh It ptyth 
Cudrama jaranens s 
Pinu hi 
P rub n ost 
Sarropetatum liar'ey i un 
Stephanie her tultf lia 
Cowl u H rn 
Matti edia macnptyUa 
Cryptoearya t i r nrura 
Clematis ylynnmde* 
Cstnabatus mulnflorus 
Pittosporu a an tulatum 
P molutum 
Acacia imptexa 
A deeurms vir 


A flonbunda 
Puitenea flejnhs 
iermyckut tarns 

liana SmtUtx 
Dysoxytum b rassrauum 
Bnynut obb mpjatia 
Croton Vemauni 
Omaianthus populifoitus 


A tphthum ip 
Uphitonia excelta 
t tils Hen at dta 


l antarri m 


1 hypofftaum 
Haeocorptu eyaneus 
I otxiatus 

‘bolupii Jtnvnn 
tassiftora edule 
P Uerbertiana 


luyenia ap 

| Rlndmyrtus peitioUes 

Myn a anabilis 
\ St demotion austrde 

(aryiUea uistratu 
A atetaea to oif lia 
Lyonsus rei eidatn 
Vandema roetrata 
& lanum pseudocaps rum 
\ S ststtigrrum 

\ Clerodendron tomsntoeum 

\ Myop rum temufalium 



FXFI*ANATlON OF PLATTS VI VII 
Plate vl 

1 —Fore duno vegetation of t istuca littoralis and Senecio spatHulatus Near South 
Oibber 

I —Melaleuca Lenaadendron swamp t< rest at margin of lake looking towards the 
water Dense ground flora of Clodturn junct im Shores of Pooloombayt Duke 

3 —I ow forest of Angophora lanceolate on stable dune near sea note distorted 
limbs Macro aims spiralis at foot of trees to left Undergrowth of Pteridium Xanchor 
rhoea and Lomandra Near South Gibber 

4 —Eucalyptus pilularia B gummi/era forest on deep stable aantl Banksia Berrata 
In second storey (right foreground) and tall shrubby undenrr wth f Leptospermum 
stettatum Calythrix etc About one fourth mile Inland fron Ian l ni, opposite Bombah 
Point 

6 —Livistona australis In swamp forest of B tcalyptus robusta near to Mungo Note 
the palms are flowering and there is active regeneration beyond the figure South of 
Uungo * 

6 —Mixed euealypt forest on tuff hill Xanthorrhosa arborca In contre ground cover 
of tussock grasses and Cyperaoeae Near Cutler s west of Booloombayt Lake 

7 —Sub tropical rain forest In steep sided valley of tuft hills A society of Archonto 
phoenix In lentre Sheltered valley to north east of Booloombayt Creek 




VEOXTATtOV OF THE UTALL LAKES 


Plate vll 

8 —Remain* f B tcalypt u tallgna v palltdtvalvi* on tilt flat by Booloombayt Creek 
To the left 1* a swamp forest of B robutta Near northern extren Ity of Booloon bayt 
Lake 

9 — Sandy sh re at nortf end of Broadwater east of Bombah Point There Is a 
dense fringe of young Melaleuca Leucadendron in the middle diatat ce other small trees 
occur between cl imi * of Junta* maritime* In the foreground Tall M 1 eucadendron 
behind 

10— Heath with scattered Bonketo lati/olla among 1 ptophyllous shrubs tnd sedge 
like plants Behind Is a fringe of Mclale ca Levcade dron beyond which rises Bucalypt i* 
pUulana Angophora lanceolate forest on a stable dune About 2 miles south east of 
South Cibber 

11— Peat Swan p Leptoepermum Lnmldgal don inant with occasional stunted 
Bucalyptu* robutta Eucalypt Angophora forest on stal le dunes behind About 1 mile 
east of B mbah Point 

12 —Peaty t»wa n| with Blechnum ten latum to tl c left an 1 beh nd are stable 
dunes with Bucalyptun pilulan* Angophora lanceolate forest M out 1 mile east of 
Bombah Point 

15— Poor grass land with ussocks of Cares paniculate on tuff hill forming tart of 
the peninsula In Booloombayt Lake 

14—Mixed eucalypt forest on tuft hill the trees shown Include F maevtata B umbra 
and B mi crooory* North east of Booloombayt Lake 

16— Natural regeneration of mixed eu alypt forest on tuff h II poor graslng land 
with tussocks of Carex paniculate Near the northern extremity of Booloombayt lake 


Postscript 14 July 1939—Theie exists some doubt about the correct specific 
name of the Melaleuta inferred to In this paper as MI eucadendron R T Bakei 
(Joum Roy Soc NSW 1918 and Pboc Lraw Soo NSW 1918) aftei 
comparison of the local plants with tl e Lmnedn type specimen came to the 
conclusion that they were so different as to warrant the description of two new 
species M Smith m and M Maident He questioned whether M Leucadtndron 
really occurred In Australia Nevertheless the Census of NSW Plants (1916) 
retains the three specific names— Leucadendron Bmithii and Maident In view of 
the fact that there exists doubt as to the real specific designation the name 
Leucadendron which is widely used by local botanists for this plant has been 
retained in this papet though it is recognised that revision of the species may 
be necessaiy 
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(Plates viil-ix, one Text figure ) 

[Read 28th July 1839 1 


COLYDIIDAK 

In examining what seemed to be a new species of Byisax, Mi Zeck found 
that its t irsal formula was 4-4 4 Fiom the similarity of form, the other 
members of this genus weie then examined with the result that Byrsax 
saccharatui Paso and B tgenut Pose (= cox i Cart) are seen to be similarly 
furnished Both of these ate thus true Colydlldae, near the New Zealand genus 
Tarphiomtmus So close must be this relation that for the present I would call 
them (*) Tarphwmtmui (Byrsax) rgrnu.it Pasc and (') Tarphtomttn.ua (Byrsax) 
aacrhoratus Pasc The iemalning members recorded under the genus, B macleayi 
Pasc and B pinnaticollti Cart have hetoromerous taisi 
The following is the new species mentioned above 

Tarpiiiomimub (*) sio xao, n sp 
Convex oblong pale biown above, reddish btniath 

Head wide, trilobate, each lobe subtruncate in front, exterloi angles sub- 
dentate neai base of outside lobes, in one example, can be seen a small conical 
piotubeiance Antennae Bhoit, stout, the thiee apical segments stiongly clavate 
Piothotax widely, arcuately, foliate externally fringed with about five wide 
cienulatlons, the foremost almoBt level with apical lobe of head, posterior third 
abruptly excised and natlowed disk strongly raised, medial area concave, 
bounded on each side by a pustuloae ndge the outline somewhat variable In the 
thiee examples the most conspicuous features being two subconlcal pustules 
overhanging head and two lounded ones at basal third Elytra of same width as 
piothorax, and or almost equal width for the greater part widely (subtruncate) 
rounded behind, with wide lateral foliation fringed by deep, blunt, crenulatlons, 
discal regions with shouldeis piominent and widely ridged, with a variable number 
of conical pustules along sideB medial area with two strongly raised ridges, 
forming straight lines at base and on apical declivity, the middle parte forming 
two wide zig sags, the lnteivenlng area foveate punctate, with squamose derm, 
underside squamose rugulose Dim 3 x 11—4 x 2 mm 
Hab —N Queensland Mulgrave R (H Hacker) 

One of Mr Hackei’s many discoveries The species is near T (’) saccharatui 
Pasc, but, besides being less than half its size, has the following distinctions 
(a) All ridges less spinpse pustulose, ( b ) Fewer crenulatlons to pronotal foliation, 
(c) Elytral spinose lidgee replaced by zigzag elevations The only evident sexual 
character lies in the frontal tubercles noted In one example Holotype in the 
National Museum 
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Bppbmtidai 

Bubastes subwiobicolus, n so 

Conico cylindrlc, nitid Head dark blue, protborax, underside and legs blue 
black, tarsi coppery, elytra brilliant coppery, its suture narrowly more brightly 
metallic, scutellum peacock blue 

Head very lightly concave, with narrow frontal sulcus, uniformly, closely 
punctate eyes large, not prominent, width of head less than that of prothorax at 
apex Prothorax (81 x S mm ) very convex, widest near front, sides lightly arcuate, 
apex subtruncdte, front angles wide, base lightly blsinuate, bind angles less than 
90°, disk closely and finely punctate, Blightly flattened on basal half at middle, 
with a well impressed medial sulcus, Just tiaceable on apical half Scutellum 
small, with longitudinal depression Elytra of same width as protborax at base, 
lightly narrowed to apex, apices each finely bidentate, with small lunation between 
teeth, strlatc-punctate, the seriate punctuies distinct on basal half and at sides, 
elsewhere indistinct, inteivala lightly raised and nitid, their Interspaces trans 
veraely hatched and lugose Proittinum with laige, alveolate punctui < a 
metastemum and abdomen with finer and moie distant punctures Dim 17 x 6 mm 

Hah —Western Austtalla Wutaigu (A Goatling) 

A single example sent by this obseivant naturalist Is lemarkable for Its nitid 
and bicoloious suiface While the general coloui scheme somewhat follows that 
of B vagain Blkb. It differs greatly in (1) the colours more stiongly contrasted— 
nitid blue black thorax and billllant coppeiy elytia, (2) the strong transverse 
ridges of the intei spaces between the raised intei valB of elytra Holotype presented 
to the Auatiallan Museum 

Melobam impiessa Cart—Fuither mateilal of this also of M abnotnus Cart 
sent by Mi A Ooerling, together with a helpful field note, enables me to couect an 
erroneous synonymy (.Trans Roy Roc R Aust 1937 p 125) He writes 'I find 
these” ( Impiessa and abnoimis) always separate in places about 2i miles apart— 
never together, and this Is my experience for the last 3 years ” An examination of 
torn examples of each glveB constant dlffetences as follows 


ntuomu (1923) 

Average dimension® 121 x 5 mm 
XJppmr mi face subopaque strongly 
pubescent 
Pronotum suU at<> 

hlytra costae more punctures less defined 
Impressions subnbsolete 


ImprfMij (1936) 

16» x 61 mm 

nitid almr »t glabrous 

often (In i of 4 examples) c arlnate : 

well defined (as In des< rlptton) 


Mmobasis art lui.a, n sp 

Elongate ovate head toppeiy with greenish tinge, prothoiax variably violet 
btonze (each piedomlnating In different examples) elytia blue, with golden 
markings, as follows a wide basal band, having similarly wide, tnlobed, extensions, 
namely two lateral, extending half the total length, and a sutuial of about half the 
length of the lateral, and two triangular, subapical markings Underside purple, 
often bluish In part, legs and antennae blue 

Head glabrous, densely, finely punctate, eyes not piotrudlng laterally beyond 
thorax Prothorax widest at base, thence gently, arcuately narrowed to apex, 
lightly produced in front at middle, base lightly hlBlnoate, all angles rather wide, 
the posterior subrectangular, disk with fine, not close, punctures and a smooth 
medial line Scutellum small, subcircular Elytra lightly widened at shouldeis 
and compressed behind them, narrowly and separately rounded at apex, marginal 



BY H J. CARTER. 


399 

aerrulatlon evident to apical third. Disk with well-marked eubsutural concavity, 
and a few punctate striae near this, otherwise seriate punctures confused with close 
general punctures, these dense near base. Underside glabrous, sternal area with 
round, abdomen with liner, shallow, oval punctures, rather widely spaced; apical 
segment of truncate between two spines, of 9 with oval excision between spines. 
Dun. 6-7 x 2 mm. 

Hob.—Western Australia; Wurarga (A. Qoerllng). 

A lovely little species, of which 14 examples were received from the keen 
naturalist squatter in a prolific Buprestld region, showing little variation In size 
and markings. Holotype piesented to the Australian Museum. 

Mtlobasis hpinoba, n. sp 

Narrowly ovate, very nitid greenish coppery-bronze, head green, pronotum 
with green and coppery sheen, elytia greenlsh-bronse, purplish near apex; sternal 
regions, legs and antennae green, abdomen coppery 

Head lather flat, densely and finely punctate, width at eyes wider than that of 
prothorax at apex Prothorax apex and base bislnuate, all angles subacute, sides 
lightly narrowed in a feeble arch fiom base to apex, disk finely punctate, punctures 
sparse and distant on basal half, closei (but clearly separate) at sides and apex; 
medial fovea at base, no medial line. Scutellum small, Bubclrcular. Elytia of same 
width as prothorax at base, basal half subcylindtic, thence finely tapering to a 
splnose apex, each elytron teimlnated by a triangular tooth, the margin between 
tooth and suture with iwo small spicules, subapical margins strongly serrate; disk 
finely seiiate-punctate, intervals flat and lmpunctate. Prosteinum densely punctate, 
rest of underside moxe spmsely so, apical segment of abdomen strongly blspinose. 
Dim 8x8 mm 

Huh —Queensland 8 . Johnstone River (H. W. Brown). 

Two examples, both, I think, male, given me by Mr. Brown some time back, 
are unlike anything in the genus In the apical structure Under the Zeiss binocular, 
each apex appears trisplnose. The elytral senate punctures are regular and clear, 
almost (but not) striate-punctate. Holotype presented to the Australian Museum. 

Mfiobasih mbidistxbna, n. bp 

(f. Elongate-ovate; nitid bionze and glabrous above (Bave for a fine frontal 
pubescence), prosteinum, tibiae, taisi, antennae and parts of head metallic green, 
rest of underside coppeiy and glabrous. 

Head densely, very minutely punctate, width less than that of prothorax at 
apex Prothorax apex bisinuate, anterior angles acute; base subtruncate, posterior 
angles obtuse, sides nearly straight, lightly narrowed from base to apex; disk finely 
transversely strlgose, only at sides very densely and minutely punctate, without 
medial line or fovea. Elytra slightly wider than pi otborax at base, feebly widening 
behind middle, thence tapering to apex; subapical margins strongly serrate, the 
serration continuous to extreme tip; very finely seriate-punctate, the intervals 
almost flat, with subuniforra punctures, especially on apical half, and some trans¬ 
verse strlgae. Prosternum forming a rectangular plate, with small triangular 
process fitting into mesoateraum; densely punctate, rest of underside Irregularly 
punctate, abdomen strongly blspinose at apex. 

9 Green colour apparently limited to antennae, tibiae and tarsi. Dim. 
11-12 x 4 mm. 

Ha 6 —N.S.W.; Cooma (W. Duboulay), 4 examples. Victoria: Klata, 2 examples. 

A species with an unusually fine surface sculpture, the pronotal consisting 
chiefly of fine strlgae, the elytral suggestive of wtiformit Cart which, however, Is 
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more convex, with a strongly pilose underside U vindiceps has a much more 
strongly punctate pronotum The flat prosternal plate Is a well marked character 
Holotype presented to the Australian Museum 

Since the publication of my Revision of the Australian species of the genus 
IfWobam* I have added 14 names for new species, tabulated below Of these 9 
appear to be pecullai to Western Australia three to Queensland and two to New 
South Wales Thus Western Australia records 39 out of a total of 81 species, 
nearly 60% of the Australian species The genus also occurs In New Guinea, 
New Caledonia, Fiji, Sumatra, Java, Timor, Borneo and Penang In Australia it 
frequents various Leguminous plants, especially the numerous and widely 
distributed Acacias, while Individual species are associated with Cassias, Daviesta 
IHllu vma and Vtmittana 


lable ot Australian MelnbaxU described since Ittl 


Elytr» with prominent roatae 
Kl>Ira without promlntnt toetae 
Elytra unkoloroua 
Elytra patterned 

Elytra purplish lateral \lttio and sutural mark goblin 
Elytra with defined areas of light and dark bronae 
Elytra unltoloroua bronse 
Elytra metallic coppery green or purph 
Elytra patterned 

Pronotum punctate underside bronae (Sculpture finer than 


impresses Cast 
2 

autoetnrla Cart 
browni Cart 


11 

in igntoeps Saund ) 
marlooenMs Cart 


Pronotum finely strlgose except near sides prostemum groin 

Elytral apices spin isc 

Elytral apices normal 

Elytra striate punt tits 

Elytra Irregularly punctate 

tipper surface blue elytra sulcate punc tate 

tipper surface otherwise 

Upper and lower surface green (8 7 mm long) 

Elytra violaceous or purple 

Pronotum and underside blue bronse (12 mm long) 
Pronotum and underside green (8 mm long) 

Elytra striate punctate (blue with gold vlttae) 

Elytra not or scarcely striate punctate 
Elytra green with golden vlttae 

Elytra blue with trllobed basal and preaplcal mark gold 


in rf 

vhridietema Cart 
splnosa Cart 

7 

wannrrua Cart 

8 

patio Cart 

» 

puslUa Cart 

myallar Cart 
parvula Cart 
autoepanra Cart 
12 

radio la Cart 
bellula Cart 


Stiomodfra (Casti\bik\) pi teolata, n sp 
Ovate, subconlc Head, prothorax, undeiside and appendages nltld bronse, the 
last brassy, elytra dull bilckred with black markings as follows an irregular 
medial fascia, widened at sutuie, extending obliquely to sides, this connected along 
sutnre with a wide, sagittate, preaplcal mark (In two examples narrowly produced 
to extreme apex) and three small spots—the middle one behind the otheis—half 
way between the fascia and base 

Head widely excavate canaliculate, with biassy reflections Ptothorax convex, 
apex subtruncate, base bislnuate, sides nearly straight on basal two-thirds, thence 
nan owed to apex, base without excisions, disk with exceptionally coarse punctures, 
widely separated on basal halt, closer and finer near front, ratbei strongly 
pubescent on sides, medial channel wide and deeply Impressed throughout Elytra 
convex, subconlcal to apex, sides entire throughout, apices rounded, striate- 


Trans Bnt Boe Lond , 1922, pp 84-104 with two platss 
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punctate, the atrial punctures large, cienulatlng aides or Intel vale, these shaiply 
convex—the 2nd, 3id and 6th more stiongly so on apical half each lnteival with 
a line of well maiked punctures Underside glabrous, almost lmpunctate very 
nltld Dim 10 6-12 a 3 6-4 6 mm 

Hub —Western Australia Lake Nlngham (H W Blown) 

Three examples examined, two given me by this enthusiastic collector, show a 
species somewhat like is com exa Cart in colour and in the entire margins and 
rounded ipex of elytia It differs strongly in Its subiylindilc coarsely punctate 
prothoiax and the moie sharply convex elytral intervals and moie conical form 
Holotypc In the Australian Museum 

tsUgmotUta brcttfasixata Cait bifasciata Saund—Mi F El Wilson has 
called my attention to the tarsal claws of this species which are characteristically 
those of Thi mognutha I find the same in its close ally, S \icularii Thoms Both 
species should thus be lemoved from the subgenus C'utftanna to thit of 
Thcmognatha 


ELArHUDAF 

This family has received somewhat piecemeal attention from Austiallan 
authois Elston alone venturing to deal seriously with the largei groups The chief 
difficulties attending its study are (1) the absence from Australia of well named 
collections, (2) the sketchy descnptions of many of our species by Candfrze the 
great specialist in the family and (8) the slight and elusive characters that 
sepniatc species and sometimes genua The puichasc of the Elston collection 
by the Australian Museum, with the helpful and industrious work of this author 
In putting togethei and translating the descriptions of our species was the Induce 
ment to the undeitaking of ihc present piper The large amount of new material 
available hue indicates the n<ed for fuither levisionRl wotk In this family My 
thanks aie due to Mr K C McKeown of the Australian Museum, Mi Womersley 
Of the Adelaide Museum, Mr E W Salter of the Macleay Museum Mr Clark of 
the Melbourne Museum, Mi H Hackei of the Queensland Museum, Mr Campbell 
of the Canbeua Museum, as also to Messrs F E Wilson, 3 E Dixon and J C 
Ooudic foi the loan oi gift of material I would heie wish to express my apprecla 
tlon of the gcneioslty of Mr H W Brown and of Mr Gutney, of the Department 
of Agiicnltuie foi then piesentation of holotypes to the Australian Museum 

Lagon b< 11.ATUS n sp 

Wide, oblong opaque reddish brown, with short pubescence, antennae and legs 
red 

Head concave, punctate, widened to the fiont, heie lounded on each side, 
antennae short Prothorax subquadrate, length and biecdth subequal, convex, 
scarcely gibbous, apex emarglnate, fiont angles wide sides nearly straight for 
the greater part, lather abiuptly nanowed in front, sinuately widened at the 
poeterlor angles, lateial border coarsely crenulate, irregularly blcarlnate, the 
exterior carina sometimes reduced to a row of nodules, the two carinae forming 
the lateial outline of the truncate, divaricate hind angles, disk coarsely alveolate* 
punctate, an tll-deflned medial depression, and. In two examples (of four), 
bl Impressed BcuteUum transversely oval JBlytra as wide aa prothorax at base, 
and less than twice as long (9 6), lightly convex, very lightly enlarged behind 
middle, sutural region, In two examples, depressed, striate-punctate, the striae 
wide and deep, seriate punctures large and close, Intervals flat, except near base, 
1st with a single row of punctures, 2nd and 3rd with a double row of punctures 
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and transverse ridges, those exterior to Srd atudded with rowa of rounded nodules 
Underside finely punctate, prosternum with a transverse ridge, tarsal sulci absent 
Dim 17-20 x 7-8 mm 

Hab —Western Australia Lake Austin (H W Brown) 

Four examples taken by Mr Brown, who has generously given the type to 
the Australian Museum It Is characterised by Its unusual else and width and the 
coarsely nodulose exterior elytral intervals Holotype In the Australian Museum 

Myssioops (*) xlowoatcs, n sp 

Elongate subparallel, above, beneath and appendages brownish red, sparsely 
pilose 

Head quadrate, somewhat rounded In front, biiefly narrowed at hind angles, 
coarsely setose punctate antennae short, segment 1 very large, twice as long as 
wide, 2-8 short and oval, 4-8 bluntly dentate, 8-10 oval, 11 elongate oval, narrower 
than 10 Prothorai convex, as wide as long (4| mm ), widest at apical third, apex 
arcuate, fiont angles defined but wide, base subarcuate, sides entire, widely sinuate 
behind, posteiior angles acute, obliquely pointing outwards, without carlnae, the 
dtscal sculpture continuous to marglnB, without lateral sulcus rather coarsely 
punctate In middle, more finely at sides and base Siutcllum large, oval Elytra 
closely adapted to, but wider than, prothorax, shoulders obliquely truncate, sides 
subparallel striate punctate, with large square punctures In deep, clear-cut striae. 
Intervals flat, closely punctate towards base, elsewhere with transverse, sometimes 
undulate, rugae, with recumbent pile near sides and apex Prostemum coarsely 
and closely punctate, without sign of tarsal sulci, the rest of underside densely 
covered with small punctures tarsi rather slender, clothed beneath with tufts of 
hair, post tarsi nearly as long as tibiae, segment 1 as long as 2-3 together, 2, 8, 4 
successively shorter Dim 13-15 x 41 mm 

Hab —Queensland Clermont (Peak Downs) (Dr K K Spence) 

Three examples given me by their captoi can only be referred to Trierea or 
Myrmodea, to the former of which it Is similar, so far as may be judged by the 
flguie in the Genera Insectorum, but the narrow tarsi forbid Its inclusion here 
While differing from the monotyplc M akxdiformia Cand In its elongate elytra. 
It may provisionally be placed here Holotype In the Austiallan Museum 

QlTPIIEUS cruciokk, n sp 

Elongate, oblong Head, metaateroum, abdomen, and elytral markings black, 
clypeus, prothorax (above and beneath), legs and ground colour of elytra orange- 
red, elytia bearing a postmedlal cioss, with diamond shaped widening at suture, 
the seriate punctures and the apex, also antennae, black 

Head with usual concave clypeus and narrow border antennae sublinear, 
extending slightly beyond base at prothorax, basal segments yellow Prothorax 
subquadrate, apex arcuate, the acute anterior angles embracing the head to the 
eyes, sides feebly, arcuately, widening from the apex, sinuate before the long, 
divaricate hind angles, these with a strong, central carina Disk very nltld, 
almost Impunctate, a few white hairs at side Elytra as wide as prothorax across 
the hind angles and more than twice as long, striate-punctate, the round strlal 
punctures emphasised by dark colour, Intervals convex and impunctate Dim 
7-8 x 2 2 mm 

Hab—New South Wales Dorrlgo (W. Heron) 

Three examples, alike In colour, differ slightly In else One example sent to 
Mons E. Fleutlaux, others given, some time back, to Mr A M Lea It differs 



clearly In pattern from recorded species while approaching Q alptnus Blkb In sice 
Holotype presented to the Australian Museum 


Giyfhbub uiiitaris n sp 

Elongate, oblong Head, underside (except piosternum), antennae and legs 
(Including tarsi) black piothoiax above and below sanguineous, with apical 
border and hind angles black elytia black with the following markings 
sanguineous an arcuate patch at each side on basal third, coveting 3rd and 4th 
Intervals, widened and produced to sides, this narrowly connected with wide 
preaplcal fascia, Intel tupted at the suture Whole upper surface with long, upright, 
black hairs Undeiside glabrous sparsely and minutely punctate 

Head less rounded in front than usual with well raised border and excavate 
within, antennae shoit, segment 3 slightly longer than the rest, 4-10 subequal 
Prothorax feebly widened behind middle, scarcely sinuate anteriorly, front angles 
rounded off, sides more strongly sinuate before the long, acute, strongly divaricate 
and carinate hind angles, disk with fine, sparse setae and long, upright hairs at 
sides a line medial sulcus tiaceable for the gi eater part, except near apex Elytra 
about as wide as prothoiax, sides nearly straight, lightly tounded at apex Btriate 
punctate the seilate punctures large, black, lntei vals nearly flat except at base, 
lmpunctate save for setae towaids mat gins beating long upright hairs Dim 
12 x 6 (+) mm 

Hah —New South Wales Hthgow district (HEP Bracey) 

A unique example Is a striking species of a similar colour to O sangumeut 
Elst, but differs In its led pionotum with black hind angles, different elytral 
pattern, narrows! foim and liner sculptuie, especially of underside In some 
respects It must be near O decoratus Cand a species with black prothorax and 
different elytral pattern Holotype In the Australian Museum (K 38776) 

A second example In the S Austialian Museum, taken by the late A M Lea, 
at Wllmot, Tasmania, is probably the other sex It is smaller (10 x 8 mm ) with 
the lateral red patch smaller and disconnected from the preaplcal fascia, but Is 
otherwise like the Llthgow Insect Theie are many Instances of this faunal 
distribution (Tasmania and alpine New South Wales) 

PSEUDAEOLUB* BIltACULATUS, U SP 

Opaque black above and beneath, including appendages, hind angles of 
prothoiax, tarsi, two ill-defined plagla on apical third of elytra, and the apical 
regions, vaguely, red 

Head rounded in front, strongly pubescent antennae, with segment 1 long 
and cuived, 2 and 8 small, equal, 4 longer than 5, 6-10 equal, subtrlangular, 11 
lineate oval Prothoiax sparsely pubescent, subcylindric, lightly narrowed In front 
and subslnuate behind, hind angles directed slightly outward, blcarinato Elytra 
of same width as piothorax, apices diverging, each truncate, striate-punctate, tbe 
striae fine and clearly cut, the punctures scaicely discernible, Intervals flat and 
silky, pubescent at sides and apex Dim 7-8 x 2 (+) mm 

Hah —New South Wales Rockley (H J Carter), Queensland Cairns (H W 
Brown) 

Four examples, two from each locality, differ from Ae auttralis Cand and 
At waggae Cand in the non-fasdate elytra If considered only as a variety of 
P auttralu Cand it deserves a name Holotype in the Australian Museum. 

acandtoe considered that the Australian species of Aeolut should b« plaoad under 
a separate aubsenua Pitudaeolut (Cat Slat, 1S»1 p 77) 
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N B.—Ac icaggar Cand. is stated to differ from Ae. australis C&nd. in having 
the hind angles unlcarlnate Examples from the Bogan River correspond with 
description, and are smaller, paler and more pubescent than examples determined 
as Ae australis (4 examples fiom Mundanng, W.A. (Carter), 4 from Cue, W.A, 
(H. W Brown) ); CandOze’s locality is Sydney The species seem to have a wide 
distribution. 

PSXUDAEOMJS ZIO-ZAO, U. Bp. 

Opaque, castaneous, mottled with black, head black, pronotum with medial 
and apical regions black, elytra castaneous with ill defined postscutellary mark, 
a zig-zag fascia at apical third and the apex black; underside subfuscous red, 
abdomen darker, antennae, palpi and legs testaceous A short, pale, pubescence, 
thickest on the elytra. 

Head : clypeus tounded, frontal sculpture obscured by pubescence, antennae, 
segment 1 stout, 2 shot ter than 3, 3 than 4, 4 longer than 6 , 8-11 wanting 
Prothorax longer than wide, laterally convex, sides very lightly converging to the 
front, feebly sinuate behind, hind angles scarcely divergent, unlcarlnate, disk 
without medial sulcus Scutcllum elongate-ovate Elytra elongate-ovate, aa wide 
as pi ot hoi ax. and nearly twice as long, stiiate-punctate, the stnae fine, and, except 
near base and sides, obscured by the dense pubescence, as also the dark markings, 
Intel vals flat Dim 7x2 mm. 

Hab —N Queensland Cairns. 

A single example in the Elston Collection is clearly distinct from recorded 
species. Holotype in the Australian Museum. I find a second example amongst 
some unlabellod Elaterldae—probably from Queensland. 

Pskudavoius vaokfasciatus, n sp. 

Elongate, parallel, upper surface varicoloured, with varied amount of red, sub- 
opaque, with short, pale pubescence, in general head and prothorax dark brown, 
the hind angles and basal area of the latter red, the elytra chiefly dark, with ill- 
defined postmedial fascia and the apex red. Underside castaneous, legs and 
antennae yellow 

Head minutely, densely punctate, clypeus rounded, antennae extending well 
beyond the prothorax in <J, scarcely beyond the base of prothornx in the 9 , 
segment 1 curved, 2 and 3 short, 3 longer than 2, 4-7 subconic. 8-11 successively 
narrowed, 4-10 subequal in length, 11 llneate. Prothorax longer than wide 
(4x3 mm.), lightly convex; apex arcuate, front angles rounded off. Bides nearly 
straight, hind angles well developed, lightly divaricate, with a long carlna parallel 
to and near the external border. Elytra ot same width as prothorax and twice as 
long, sides parallel for the greater part; finely striate-punctate, the punctures more 
evident in external half of elytra, intervals flat, finely transversely strlolate, apices 
subtruncate. Underside densely, minutely punctate. Diin. 10-12 x S mm. 

Hab. —New South Wales: Comboyne (H. J. Carter); Kurrajong and Epplng 
(Dr. K. K. Spence); N.S.W. (H. W. Brown). 

One (J, 3 9 before me, the J with longer antennae and the red colour more 
extended over the upper surface It is the largest species of the genus recorded. 
Holotype presented to the Australian Museum. 

An examination of the types in the Madeay Museum shows the following 
synonymy: 

Melanoxanthus (Cardiophorus) froggatti Mad. $ - Jf. (Cardiophorus) 
fasciolatus Mac]. 9 .—I think these are the sexes of the same species. I have noted 
this sexual colour difference in other species. 



CAVTEK 


Elatichroau, (Chitun) anguaticollu Blkb = E tnsuluila Er.—Blackburn’s 
description exactly fits Victorian examples that cannot be separated from Erlchaon’s 
species 

MELANOXANrHVS. 

This genus appears to be common in tiopiral Australia, though undetermined 
in our collections In form subconk or navicular, elytia short in pioportlon to 
the piothorax, the hind angles of the latter stiongly developed, divaricate and 
caiinate, the sculptuie often coarse, the antennae senate, sometimes widely so, 
Often ornately coloured, they are stukingly different from the Cardiophonnae 
In Him Hoi Hoy. Liege, 1882, Cand£zc slates “la distinction entre les deux genres” 
(ifegapt ntlua et Mehmojranthui) "cst devenuc absolument impossible". Yet I 
prefer to separate the Australian species of these genera known to me by the 
different antennae As with other of our northern specieB of Coleoptera, many 
occur on both sides of Torres Stiaits Thus I have identified Melanoianthua 
angulani Cand , M ruflcolha Cand and (’) M ahdomtnaltt Cand., described from 
New Guinea, amongst Elnteridae labelled iih from Calms district by the late 
F P Dodd The following aie, 1 believe, undesenbed. 

MEr.AlCOXANTHUB JT CONDOS, n sp PI viii, fig 2 

Head, antennae, underside and legs black, prothorax and tarsi red, elytra 
black, with two white rectangulnr markings, forming a medial fascia. Interrupted 
at sides and suture, each sloping backward from Buture to sides Bparsely 
pubescent 

Head short, punctate, antennae not reaching base of prothorax, rather wide, 
segment 1 tumid, 2, 3 small, 4-10 triangularly dentate, 5-10 subequal, 4 smaller 
than 5, 11 oval Prothorar about as long as wide, arcuately narrowed in fiont, 
subsinuately widened at the acute, carinate, posterior angles Disk moderately 
convex, coarsely and evenly alveolate-puuctate, short bristly hair showing laterally. 
Bcutelhim large, triangular Elytra subconic, navicular, at base as wide as 
prothorax at hind angles, thence narrowing to apex, here not quite covering 
abdomen: striate-punctate, striae close, seriate punctures large and close, Intervals 
asperate and nodulose on basal half Piostcinum coaisely, metasternum more 
finely punctate Hind coxae angulately widened within, narrowed externally. 
Dim 4 x 11 mm 

Hah —North Queensland; Townsville (Elston Coll), Port Denison (Macleay 
Museum), Wide Bay (Australian Mus ) 

Four examples examined of this pretty little species Holotype in the 
Australian Museum 

Vab.—T wo of the examples have the apical area of the pronotum black. 

Melanoxanthub biabctus, n. sp. PI vlil, fig, 4 

Of the same sise and form as H. jucundus Nitld black with dark pubescence, 
elytra with two elongate-oval markings testaceous extending from behind the 
shoulders to the apical fourth, near, but not touching, sides; legs black, tarsi red, 
antennae with reddish tinge. 

Head strongly punctate, clypeus rounded, antennae very similar to that of 
jucundua, but 4-10 Mss widely dentate, more closely adjusted, 11 wider. 
Prothorax’ length and breadth subequal, arcuately narrowed in front, hind angles 
long, acute, slightly divergent and carinate, sides feebly widened near middle; disk 
moderately convex, with large, round punctures, alveolate in middle, separate 
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towards sides, a linear depression behind each hind angle, basal declivity steep. 
Elytra at base as wide as prothorax at hind angles, thence navicular to apex, not 
quite covering abdomen; striate-punctate, with series of large round punctures 
between narrowly raised Intervals, underside with dense silvery pubescence. Din. 
31-4 x 11 mm. 

Hab —North Queensland- Cairns (Macleay Museum), Coen R. (C. York) 
(Hacker). 

Five examples; two on a card Include the holotype, a third In the South 
Australian Museum, and two In the National Museum, Melbourne, from Cape York. 

Mklanoxanthub columbinub, n sp. FI vlli, fig. 3. 

Narrowly ovoid, with short, rather thick pubescence. Head black, prothorax 
above and below red, with a black patch at apex, narrowing to a point near the 
middle, elytra nitid black, with two curved yellow maculae at middle, formed like 
the wings of a bird at rest, these nearly meeting at suture and extending along, 
but not reaching, sides for about one-third of their length, underside (except 
prosternum) black, legs reddish, antennae dark red. 

Head: clypeus rounded, forehead coarsely punctate, antennae not reaching 
base of prothorax, wide, very much as In it biarctut, 4-10 strongly dentate, 11 
oval. Prothorax rather wider than long, arcuately narrowed in front, sides 
nowhere widened, hind angles lightly divergent, bl-carlnate and acute, embracing 
the shoulders of elytra, disk moderately convex, closely, not contiguously, punctate, 
the punctures large, round and umbilicate. Bcutellum large, triangular. Elytra 
slightly narrower than prothorax at the hind angles, thence converging to apex; 
striate-punctate, the striae wide. Intervals flat (except near base), seriate punctures 
large and close with rugose edges, giving the basal half an asperate, though nitid 
surface; underside rather densely clad with silvery pubescence. Dim. 4| x 1| mm. 

Hab .—North Queensland- Cairns (Macleay Museum ) 

Another interesting novelty from this rich collection. The elytral pattern 
suggests a dove’s wing Hence the name. Two examples on a card Include the 
holotype, marked with an arrow A third is In the South Australian Museum and 
a fourth, from Wyreema, Q., Is In the Queensland Museum. Examples In the 
South Australian Museum from Cairns differ In having the prothorax wholly black. 
These are 9 and, like froggatti Macl, show a sexual coloration. 

Melanoxanthus flavosiqnatus, n. sp. PI. vlli, fig. 1. 

Ovate; nitid black, hind angles of prothorax and wide medial, interrupted 
fascia on elytra yellow, legs reddish, antennae reddish-brown. 

Head short, punctate and pubescent, antennae short, 4-10 strongly dentate. 
Prothorax gently narrowed from base to apex, a little sinuate before the extreme 
point of hind angles—these lightly divaricate and embracing elytral shoulders. 
Disk moderately convex, densely covered with subcontiguous, umbilicate punctures 
and with short, bristly dark hairs. Bcutellun large, ovaL Elytra slightly narrower 
than prothorax at hind angles, gently narrowed from base to apex, the wide yellow 
fascia extending to the sutural interval, not quite reaching sides; striate-punctate, 
atrial punctures small, intervals flat, except on basal half—here strongly asperate 
with fine nodules and transverse wrinkles. Din. 4 (vix) x li mm. 

Hab.—Queensland: Wide Bay (Macleay Museum.) Holotype In the Macleay 
Museum. 

Vab.—T wo examples in the Australian Museum, from the same locality, are 
clearly conspedflc, but have the hind angles of the prothorax black. 
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Mflanoxanthub insolitub, n »p PI vlli, fig 6 
<S Elongate oval Head black, prothorax red, elytra black with yellow 
markings as follows a small round spot on each side at extreme base, an arcuate 
diagonal macula on each, extending fiom behind shoulder to the 2nd elytral 
Interval, forming an interrupted fascia, a straight subi octangular macula at apical 
third, forming a second Interrupted fascia, piosternum red, strongly pubescent, 
rest of underside black 

Head lathei longer, but of similar structure to that of H jucundut, antennae 
4-10 dentate, 11 oval Prothorax arcuately narrowed In front, sides nearly straight 
on basal two thirds, posterior angles feebly divergent, acute and strongly carinate, 
disk rather closely punctate, the punctuies much smaller than in the other species 
described here, spaisely «lad at sides with pale pubescence Rcvtellum large, oval 
Elytra at base as wide as prothorax and more than twice as long, sides nearly 
straight more widely rounded at apex than usual striate punctate, striae narrow, 
seriate punctuies moderately laige and very distinct. Intervals—especially on dark 
areas—cancellated divided by tiansverse wrinkles the basal area asperate and 
subnodulose 

$ Of two examples on a card what I take to be the other sex has the 
pronotum dark brown, with the hind angles led the yellow subhumeral mark 
connected with the basal spot, and the two subaplcal maiks oval Theie Is little 
doubt of the two being conspectflc Dim. 5x2 mm 

lfab —Cape Yoik (Macleay and the Queensland Museums) 

Less conical in foim than usual, otherwise typical of the genus A dual 
cailna at sides of pronotum—somewhat as In Cisicit (Bupresttdae) Holotype 
and allotypo In the Macleay Museum 

Mblanoxaitthub LATTvrms, n sp PI vlli, flg 7 
Elongate, subconic, very sparsely pubescent Head, prothorax and underside 
dull brownlBh black the prothorax with apical band and hind angles, also antennae 
and legs, red elytra with base brightly luteous, a wide vltta extending throughout, 
gradually narrowing to apex, yellow, leaving the suture nauowly, the sides more 
widely brown 

Head deeply enclosed In prothorax, antennae with segments 2 and 3 small, 
4-10 moderately serrate Prothorax gently narrowed from base to apex, sides 
feebly sinuate behind, hind angles unlcarlnate closely adapted to elytral humeri, 
disk rather finely alveolate punctate Elytra elongate, subconlc, more than thrice 
as long as prothorax striate punctate, strial punctures rather small Intervals 
lightly convex, except near base those on dark areas rugosely wrinkled Under- 
tide subglabrous, finely and closely punctate, epiplenrae with larger punctures 
Dim 4 6x1 (+) mm 

Hab —Queensland Wide Bay 

Two examples In the Macleay Museum show a species more elongate and 
narrow than usual Type series In the Macleay Museum 

Mkt.aitoxaxthuh bekibubeb, n sp PI vlli, fig 5 
Subconlc Head and antennae, prothorax and underside dull black, the hind 
angles of prothorax, basal segments of antennae and legs red, elytra with basal 
half chiefly red, this colour with undefined limits at base, the base, suture and 
apical half black, upper surface with short pubescence 

Head convex, antennae rather stout, submonlllform, 2-3 short, 8-10 tending to 
triangular, 11 oval Prothorax slightly longer than wide, sides nearly straight, 
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lightly narrowed in front hind angles acute slightly divaricate and strongly 
carinate disk uniformly alveolate punctate Scutellum large oval hlytra of same 
width as prothorax and about twice as long sides narrowed from base to apex 
striate punctate strial punctures fairly large and close setlgerous apical half 
finely iugo*e Dim 4) x 1} mm 

Hah —North Queensland Cairns (Macleay and the South Australian 
Museums) 

Of like form to H btarclua and H flavotignatua Holotype in the Macleay 
Museum 

MMANOXAhrUlS w fovi n» n sp PI viii fig 11 
£ Base of head intennae (except basal segments) a wide median vitta on 
pronotum apical three quarters of elytra subnitld black rest of surface abive and 
below red or yellow dull red on head and prom turn base of elytra underside and 
legs pale yellow with rather dense pubescence at sides of pronotum ind elytra 
Head closely punctate antennae not quite reaching base of prothorax segments 
rather widely trlangulai to scutate Prothorar sides converging from base to 
apex hind angles icute unit annate and feebly divaricate closely embracing 
shoulders of elytra disk closely punctate the punctures tending to coalesce in 
lines becoming finer towards sides Hytri twice as long as prothorax cuneiform 
clearly striate punctate Intervals nearly flat and finely gianulate 

5 Whole of head and greater part of elytra orange 1 e 1 the latter paler near 
base the sides only black elsewhere very faintly cloudel 
Dim <? 31 mm 5 4 mm long 

Hat Queensland Tambourine Mountain (A M Lea) 

A pair the sexes in the South Australian Museum give evidence of the 
thoiou(,h fieldwork of my old friend The name i itUeolhH 1 b barred by the triple 
use of this name In the genus ri e elytra are evidently liable to colour variation 
Holotype in the South Austi alian Museum 



Australian species of Melanoxanthua fcnou.it to n 
1 r Ih rax bla k or hiefly so 
1 r th rax red or hiefly ao 

I rolh rax tr vitiate medial area black aidea yellow 

I rothorax wholly bla k 

I rolh tax with hind angle* red or yellow 

* lytral markings 1 ngltud nal 

Hlytra! marking* mere or leaa faaclate 

haacla narrow fasololatus Macl 

Fascia alatlform 
Hlytra 1 la k 
k ly ra variegated 

k lytral marklnga nore or leaa faaclate 
Hlytral mark ngs longltud nal 
Alex of irothorax red 
Apex of prothorax black 
I roth rax wholly red 
1 roth rax red with black marklnga 
Hlytra with one ialr of pale maculae 
Hlytra with two palra of pale maculae 
rale ma ulae at right anglee to auture 
rale maculae eloping backwarda from auture 
Prolhorax with black apical patch 
Prothorax with hind angle* black 
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’ 9 froggatti Mac) 
9 col r iblnux n bi 
angularU Cand 
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latlvUtls n ai 
aemiruber n ap 
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IX 
10 

inaolttua n *p 
froggatti Macl 
/sounds* n ap 
cf Columbians n ap 
ru/lcolH* Cand 
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Htpnoidi h n a\ opictub n ip PI Till flg 9 
Obovatc nltld black with silvery pubescence bind angles ol prothorax 
antennae tibiae tarsi and elytral markings pale yellow the last as follows basal 
mark extending and widened laterally on basal fourth medial oval mark on each 
side of suture and a wide Irregular preaplcal fascia pioduced along suture to apex 
Head closely pubescent antennae mutilated the few remaining segments 
subtriingular Prothorax convex ovate widest near middle more narrowed behind 
than in front subsinuate near hind angles these non-carlnate acute triangular 
directed slightly outward disk mirror like and minutely punctate a short basal 
sulcus bordered by carlna parallel to sides Flytra ovate wider thin prothorax 
striate punctate the stilal punctures large Intervals roundly convex throughout 
with light transveise wrinkles Underside and femora black nltld Dim 4 5 x 1| 
mm 

Hah —New South Wales (Macleay Museum) 

Two examples with Incomplete antennae and legs are very distinct from 
described species Type senes on card In the Macleay Museum 

H (Cryptohypnus) dimidiatus Macl H (Cryptohypnus) semifasciatus Macl — 
An examination of the types makes this evident a slight colour dlffeiencc only 
between the types 

Subfamily Cardiophorina» 

Three genei ic n imes Cardtophotus Paracardiophotui and Horistonotus have 
been applied to Austiallan species Of these Horistonotus appears to be i purely 
American genus separated from Paracardiophorns by the narrow fiont or head and 
the more stion^ly developed hind angles of the prothorax and generally flatter 
form Cardiophorus Is limited flde 8chwarti ( Gen Ins p 466 also Iteutsch Ent 
/eit 1896 p 40) to species having the lateral carlna either absent or when 
present only on the underside 

I have examined examples of C cinereus Hbst (Europe) C ophidtus Cand 
(India) and C ruficollis L (Europe) kindly sent from the Biltlsh Museum 
The Australian species Btandlng under Cardiophorus m the Junk catalogue are 
clearly not congeneric with these in no instance is the lateral cailna either absent 
or bent downward from the hind angles as In the above three Omitting the 
four species recorded from New Guinea Celebes and Ternate as unknown to me 
five Australian species remain In this list as follows 

fasciolatut Macl $ and froggatti Macl J are I consider the sexes of the same 
species differing only in the colour of the prothorax They belong to the genus 
Melanoxanthus 

machayt Schw quadnmat ulatus Macl is a typtcil Pararardt iphorus the 
lateral carlna being continuous along the basal two thirds oi margin 

tumidithorax 8chw (tumidtcollis Schw )—Unknown to me The description 
strongly suggests a Paracardiophorns structurally similar to 0 venustus Cand 
venustus Cand —A common species In South and Western Australia of which 
many examples are before me The lateral carlna Is very short extending little 
beyond the basal fourth of the margin here abruptly terminated not bent to 
the underside According to the tabulation of Schwarts this short carlna would 
bring It under Horistonotus But the structure of head prothorax and elytra is 
that of a typical Paracardiophorns congeneric with P australis Cand and others 
Moreover the distinction given by Schwarts for Horistonotus — Die selten des 
Prothorax slnd hochstens bis su Mttte gerandet —fails in two species sent me 
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for examination, H exoletua Er (Mexico) and H ftovipei Champ (Coeta Rica), 
in both of which the lateral carina extends along two-thirds of the margin 

Kathei than give new generic names to the tew species having this short 
lateial carina, it seems advisable to Include all the known Australian Cardlo 
phoilnae undei the single genus Paracardiophorua Further, in the tabulation of 
Schwaiti this genus is thus characterized Die Selten des Prothorax Bind 
gewohnllch bis zur den Vorderecken gerandet”, but in no single instance, of the 
hundieds examined, have I seen this lateral border continued to the front angle, 
though it is geneially tiaceable beyond the middle 

A single species of Cardtotarsus, described below, adds this genus to the 
Australian Elateild fauna 

Paracardiophorua attenuate Elst—This species is doubtfully fitted to its 
present position The lightly convex, little widened prothorax, with divaricate, 
lathei wide hind angles prostein.il sutuies well developed, hind coxae not 
pioduced lateially, antennae with wide, subdentate, segments, present features 
inconsistent with its status m the subfamily 

The gieatet number of the genus are found under the bark of Eucalyptus 
tiees 

Horutonotua Incolor Rainb (Rec Auat Mur, 1904) haB been omitted by 
Silienkllng fiom the Junk Catalogue An examination of the type shows it to be a 
Paratardrophorus —one of the common vaiietles of P auslra I« Cand in which 
the pate maculae aie connected to foim vittae 

P <U rpectui Cand = P antt iinalix Schw ’—This synonymy 1 b extiemcly 
piobable The descilptions aie almost identical The queiy Is a concession to 
my Inability to compaie the types 

1 have omitted ceitain of the more oi less concoloious species from my table 
since it has been dlfllcult to identify these with certainty though most have been 
hypothetically’ labelled A few notes on these may be helpful 

Of the four black species, lompatliu Cand, lonrobrinus Cand, diammllw 
8chw, and tumidxthorax Schw, diwwilt* Is readily distinguished by itB black 
legs It is common la Western Australia, and, as noted by the author, the ? has, 
sometimes, a red shouldei mark As this colour vanatlon may apply to otheis 
It Is possible that the thiee Ionia Cand, mosm Schw , and xanlhomui Cand may 
be foims of concoloious species Careful field notes only can establish thlB 

P tumtdtthorax 8chw should be easily determined by its large size (10 mm 
long) and opaque surface I have not seen it 

P corn pactua Cand has been hypothetically separated from conaobrinua Cand 
by locality (Victoria and Queensland respectively) and the dark antennae of the 
former My examples of (*) compactua are from Beaumai is Viet and Mulwala 
(Murtay R ) of ( f ) conaobrinua from Cairns, Stewart R (NQ ), Cape York and 
Brisbane 

P lent* Cand is said to be distinguished from xanthomua Cand by basal 
spot and apex red My examples of the former aie from Benalla, and of tbe 
latter from Wattle Glen, Heathcote Junction and L Hattah, Viet 

P moaen Schw I think I know by its larger shoulder-spot and dark antennae 
Examples from Frankston and other Victorian localities 

Six species aie descilbed as brown Of these dcapictur Cand (. antennalir 
Schw ) has a wide distribution in New Sonth Wales and Victoria and beyond My 
examples are from Sydney district, Jenolan, Morgan (SA) and one example 
(det by M Fleutiaux) from Queensland 
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P consputus Cand, from Victoria, must be very close to vagut Sctaw from 
New South Wales Examples (’) of the former are from L Hattah, Wood Wood, 
Vlct, and of the latter from lllawarra and Cotter R (NSW) 

P humilis Er and fugulus Elst are Included In my table 
Of the five species described as castaneous ted or yellow mjobergt Elst Is 
tabulated below trtc torlensls BlcVb and fiavtptnnit Cand (a minute species fiom 
W A ) are unknown to me palltdxpenntt Cand Is determined with a » from 
Cheltenham (Viet), Albuiy and Mulwala and longicorntt Cand from Kuranda 
and Calms The 14 othei recoided species, togethei with 19 new Bpecies are 
tabulated below 

N H - Since wilting the above, I have tecelved fiom M Fleutlaux some notes 
on examples sent, as identified with a (») by me Of compacts Cand consobnnus 
Cand, despectus Cand and pallidtpenms Cand he writes ' Ils paraiesent 
appartenlr & la mdme eepfece' Mais laquelle’" Of each Schwaru epeclee vagus, 
mosirt and longuoinis he wiites M’est mconnu”' which explains my difficulties 
in this group 


fable of Australian species of Pararardlophorus 


Section A —bpecles with elytra < oncoloroua or with defined an.ua 

1 Elytra unlcolorou* 

Elytra blrolorous 

2 Prothorax red head and elytra black 
l pper surface testaceous 

l pper surface fuscous or black 

3 Black or netrly so post smiles of prothorax red 
Brown anterior angles of prothorax red 

4 Mytra black or brown with defined red or vellow areas 
Elytra variegated colours vaguely defined 

6 SUe normal 6 61 mm long 
Sir* small 4 41 mm long 

8 Basal half of elytra red or yellow 

Basal two thirds of elytra yellow with blai k humeral spot 
Base with lateral extension red or yellow 

7 Brown shoulder spot paler 
Black shoulder spot red 

8 Prothorax concolorous (castaneous) 

Prothorax variegated 

8 Elytra with pale and dark areas 111 de(lned 

Elytra red the dark Hreas more or less fasclate 
10 Elytra testaceous variably suffused with fuscous 

Elytra nltld castaneous suture and variable area Hack 
Elytra dull red apical half variously lnfuscate 
It Elytral fascia well defined underside red 

Elytra) fascia vaguely defined underside black 


dark and pale colours 
2 

4 

bit otoi Cand 
mjobirgi Flat 
3 

humilis Er 
jugulns 1 1st 


dimldialua Sthw 
diinsus < and 
ehsns Cand 
octal us Cand 
euoalgpti Blkb 
9 

vane gat us Schw 
10 
11 

Iitoraiu n sp 
cook.I n si 

subfaseiatus n sp 
nip) osuffusus n sp 


Section B —Elytra with markings In a symmetrical pattern 
Elytral colours longitudinally arranged 
Blytia maculate 

Prothorax black post angles red elytra with black and pale vlttae vittipennis n 
Prothorax variegated 

Elytra with orange shoulder-spot extended c 


Elytra with dark and pale yellow vlttae 
Elytra yellow with 4 spots and apex black 
Elytra with 4 pale spots on dark ground 
Blytra otherwise 
Prothorax red 
Prothorax black 


v sides and disconnected red sti 
rufopiatus n 
alter not us i 
atronotatus > 


venuatus Cand 
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lfl 

17 


Slse S 6 mm lone 
S re 3 4 mm long 
Muculue jcllow 
Mb ulae range r re 1 

Htn ler i air of maculae round bmt&l obi ng 
Hlnltr pair of ma ulae HUbfaeclate 
Banal liatulae bllque fron shoulder 
Basal m t ulae torn ing an elongate S 
Hinder pair of ma ulae «val 
Hinder pair of maculae elongate and wide 


10 

/ ilvoatgnatua Cand 
9 

auatrali* ( and 
hamat tt Cand 

occi (entails n ap 


Mac ilce > el low 

Ma il e orange or red 

Has I na lie lunate Under fas late 

Maculae *ubd!ai, nal iu iform 

Basal n aculae large and r un 1 hit ler l long 

blylral t aculae sn til and round 

SUe l| t| mn 1 ng 

Sis S tn long ptytre with 4 n aculae and postmcdial fascia 
Dlytra with basal area w dely red 
1 lytra n t s 

Llytrnl (aval half red t! leal black with white t\s la 
1 ljiral taeal third red ap cal two thirls black with (wo yell i 


13 

ninitnua Canl 
s tbrruriatua n si 
tiac leapt Hchw 
q ut Iriatcllatu* n sp 

c irlssim a n sp 
16 
17 

emtHlM n sp 


alellatua n sp 

Pr th rax black elytra with six maculae arxnotatus n si 

I to thorax with 3 orange spots elytra with 6 maculae octoalgnatu » n sp 


The new species ate described below 


PARAt ARUIOP1IOBI a AIThKMAll B II sp PI lx flg 10 
Nltld red head and piothorax a dark castaneous the latter mottled with pale 
red elytra with alternate Intervals dark and pale yellow appendages red under 
side densely pubescent with pale recumbent hair 

Head strongly punctate and finely pubescent antennae extending well beyond 
base of prothorax rather stout segments 2 and 3 short 4 10 elongate conic 
Prothorax tumid moderately widened In front of middle sinuate before hind 
angles lateral bolder abruptly terminated before halfway disk finely and rather 
closely punctate a shoit sulcus neai hind angles Stuff ((am cordate / iytia wldi t 
than prothorax at base sides nearly stialght on basal half thence lightly narrowed 
behind striate punctate the striae deep atrial punctures indistinct Intervals 
rather strongly convex ind punctate pubescence thick at sides and apex Dim 
4| x U mm 

Hab —Western Australia Qeraldton (J Clark) 

A unique example in the Elston Collection Is unlike any recorded species 
Holotype In the Australian Museum 


PARAC ARD10PH0BL B AMABHJS n sp PI lX flg 6 

Head prothorax abdomen and parts of elytra mild black hind angles of 
prothoiax rufescent elytra with basal half red apical half black except for a 
transverse oval macula white (or nearly so) forming an incomplete fascia at 
middle of black area metastemum and basal margin of prosternum red hind 
femora daik legs otherwise ted antennae with basal segments dark red the rest 
mors or less Infuscate 

Head lightly convex rather densely clad with silvery hair antennae slender, 
segments 3 10 subequal llneate-obconlc Prothorax tumid widely rounded widest 
in front of middle sides contracting roundly In front s little sinuate before the 
well defined dentate bind angles the narrow raised border evident only at posterior 
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fourth; disk closely, unevenly punctate, the larger puncture* at base and Bide*, 
a feebly depressed medial line near base Elytra lightly enlarged at shoulders, 
Bubp&rallel for the greater part, striate-punctate, with large punctures set In deeply 
impressed striae, Intel vals convex and clearly punctate Underside with dense, 
grey, recumbent hair Dim 51 x 2 mm 

Hob.—NV, Victoiia Sea Lake (J. C. Ooudle), Lake Huttah (J. E Di\on) 

S Australia' Port Lincoln (Blackburn) 

Six examples examined It and C venmtus Cand aie the prettiest of the 
Australian species I am Indebted to Mr Dixon for one example, two others, 
Including the holotype, are In the Elston Collection In the Australian Museum 
Three more are in the South Australian Museum 

I‘ak\( \KOioriioBim Assiuii is, n sp. PI lx, fig 3 
Nitld black, elytia with four yellow maculae two n&irow, elongate, from base 
along the 4th interval, lounded and enlarged at base, two binull, lound spots at 
apical third, antennae and femoia black, taisl and basal segments of antennae 
yellow, tibiae variably suffused with yellow, head stiongly, elsewhere sparsely, 
pubescent. 

Head punctate, pubescent, antennae long and slender, e\tending beyond base 
of prothoiax. Pi at hoi ax convex, ovate, well rounded anteriorly, widest in front of 
middle, slnuately and strongly nauowed behind, narrow lateial border terminated 
abruptly about apical fourth, dlak finely duplo-punctate, hind angles small and 
subtruncate Prutellum large, triangular. Elytra nanowly ovate, widest behind 
middle, striate-punctate, inteivals convex neai base, elsewhere neatly flat and 
transversely wilnkled, underside lightly pubescent, minutely punctate Dim. 
5 x 1-5 mm 

Hah —Austiallan Capital Territory: Black Mountain (A. Tonnolr and F 
Graham), New South WaleB Tallong (P. H Taylor); Queensland: Brlble Island 
(A. M Lea, H Hacker). 

Nine examples before me have been confused with C australis Cand, but the 
following comparison will distinguish them- 

australis Cand assimilis n sp 

Elytral marks. Two wide, oblique from Two narrow, longitudinal, from mid-bane, 
behind Shoulders, two poetmedlal, forming round, luteous spot at bane, 

subfusc late two poetmedlal small and round 

TiMae yellow In general dark above except at knees 

In form aseuntlis Is mote blovate, with more stiongly punctate prothoiax. 
Holotype in the Canberra Museum. 

PaRACABDIOPIIORUH ATRONOTATI'S, n sp. PI vlll, fig. 10 
Blovate; head, prothorax (except hind angles, yellow!, underside and elytral 
markings black, elytra yellow, with two small, elongate spots near base, on the 
4th interval, two oval maculae at middle of sides and the apical fourth black; 
antennae black with the three basal segments yellow, legs yellow. 

Head with pale pubescence, antennae not reaching the base of prothorax, 
segment 1 very tumid, 2 and 3 subequal, each shorter than 4, 4-10 subequal 
Prothorax very nitld black, widest and well rounded in front of middle, lightly 
narrowed and scarcely sinuate behind, disk clearly, finely, but distinctly punctate, 
the punctures evenly sfikeed; lateral carlna on basal half only. Scutellam cordate. 
Elytra narrowly ovate; striate-punctate, striae and punctures clearly Impressed, 
intervals oonvex only near base and minutely setose. Dim. 4 x 1*2 mm. 

Hah .—New South Wales: Craven (T G. Sloane). 
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A single example was given me by my old ft lend It has a distinct pattein 
unlike any other while belonging to the section that Includes octavui Cand 
macleayx Schw tuba uctatus Cait Holotype In the National Museum Melbourne 

Parumboiophobi s gabiksimis n sp PI ix fig 2 
Narrow elongate head piothorax and undeieide nitld brownish black almost 
glabrous elytra reddish biown with testaceous pattein aB follows humeial comma 
shaped mark coveting shoulders and continued lateially bukwaid two premedial 
elongate-oval marks and i wide oblique postmedlal fasci i lather widely Inter 
rupted at suture its inteiloi hind cornets connected with a sutural extension 
almost to apex posteiior angles of piothoiax testaceous mtennie and femoia dark 
tibiae and tat si red 

HluI of tyi leal fotm intennae obscuied by gum Pioth rax modelately eonvex 
ovately widened equally nan owed each way slightly widei in fiont than behind 
the middle without postenoi sinuation disk veiy minutely punctite and mirror 
like lateial boidei continued foi three quarters of lingth from base Pl/tta 
elongate ovate more convex than usual widest at middle striate punctate the 
lound junctures well defined on light arc is Intel vals a little convex towaids base 
neatly flat elsewheie Dtm 3x1 mm 

Hal —Western Austiaha King Groigca Sound 

*oui examiles two In the Australian Museum badly gummed and two in the 
National Museum are amongst the most orn ite and distinct of the genus and one 
of the smallest Holotype in the Austiallan Museum 

Pakacardiophobi s cooki n sp PI Viii fig 14 
Elongate-ovate head and pionotum nitld castaneous s utellum suture and a 
large variable area of elytra black underside red appendages testaceous 

Head pubescent clothing little paler than surface antennae extending to base 
of prothorax segments subtriangular Prothorax moderately convex little con 
tracted In front or behind hind angles shortly triangular blunted at extiemity 
with black margin disk with dual system of punctures the larger evenly spaced 
some distance apart ground punctures minute and close very lightly pubescent 
lateral carlna not extending halfway to front Bcntellum cordate dull black 
Elytra narrowly ovate striate punctate striae well impressed serial punctuies 
large regular crenulatlng sides of Intervals these lightly convex and transversely 
wrinkled pubescent at sides and apex underside lightly pubescent Dim 
4 6x1} mm 

Hah —North Queensland Endeavour River 

Three examples examined are somewhat like P n\growff%t%» and some forms 
of P variant From the former It Is separated by smaller slie different colour 
•specially of underside and shorter lateral carlna from variant It is readily 
separated by Its nitld and far less hirsute surface wider prothorax and different 
sculpture The name will Indicate its habitat Holotype in the South Australian 
Museum 

PARACABDIOPHOKtJB DCLUS n SP PI lX fig 7 
Nitld black above and beneath strongly pilose with silvery hair elytra with 
four large orange maculae two longitudinal at base of variable else In general 
covering 8 intervals two preaplcal metaatemal epipleurae red 1st abdominal 
segment with pale spot at side antennae and legs infuseste the basal segment of 
the former and the tarsi flavous 
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Head rounded with raised border m front antennae subllneai, extending 
just beyond base of prothorax, segment 1 stout, 2 shorter than 3, 3 than 4, 
thence subequal Prothorax very tumid, aicuateiy narrowed on frontal half, leu 
strongly and subslnuately behind, widest about middle, with small truncate hind 
angles directed backward the narrow lateral border quite obliterated about halt- 
way to the front disk rathei closely punctate, the punctuies larger near sidu, 
these bearing white hairs a shoit, wellmaiked sulcus near hind angles parallel 
to sides Biutellum subcoidate Elytra as wide as piothorax feebly widened 
behind middle, sti late punctate punctui es largo in well marked striae Intervals 
convex and punctate setose Undeislde with dense recumbent hau Dim 
6-6| x 11-2 mm 

Hah —NW Victoiia Lake H Utah (J E Dixon and C G Oke), Muuay 
River (H S Cope) South Australia (Macleay Museum) 

Six examples before me ate (aslly distinguished from P a nit i alls Cand by 
the basal markings extending longitudinally from bordei and of orange colour 
(in australu these are oblique from shoulder and testaceous) Holotype in 
Austiallan Museum 

PABAl ARUIOPUOBI S I IIOBAIIH n 8p P) Vlll, fig 8 
Short, bi-ovate head and protborax mtld reddish varying from red to biown 
or nearly black elytra testaceous vaiiably suffused with fuscous underside red, 
legs and antennae testaceous 

Head lightly pubescent antennae unusually long and slender extending well 
beyond base of piothorax, segmtnts linear Piothorax convex, ovate sides well 
narrowed in front subsinuate behind disk m!( roscopically punctate, raised lateral 
border teimlnated about twothlids of the way from base Seutellum cordate 
Elytra ovate of same width as piothorax at base widest neai middle striate 
punctate, sti ial punctures large, crenulating sides of intervals these with a single 
line of punctures Dim 3-41 x 1-1J mm 

Hah— South Australia Adelaide (sea-beach, A M Lea) Western Australia 
Geraldton (J Clark) Tasmania Kelso (beach, A M Lea and A Simeon), 
Queensland Brisbane (Tlegs) 

Sixteen examples show a little species variable in size and colour The five 
from Tasmania show a tendency to vittate arrangement of the dark colour on 
elytra, but cannot otheiwise be sepaiated from those fiom Adelaide and Geraldton 
As with P mgrosuffusus, the pronotnra varies in colour from pale red to brown 
(or black in one example) Type series in the South Australian Museum 

Vab —An example from Brisbane in the Queensland Museum, has the 
pronotum and the apex of elytra black This form Is apparently near ftavipe*nie 
Cand, described from the Swan River, but apait from the widely separated 
locality, none of the long seileB before me tally with Candfise's description 

Pahacabdiophobub ifiasoHunuscs, n sp PI ix, fig 12 
Oblong, subnlttd ted, spaisely pubescent above, brownish-black beneath, elytra 
with a wide, variable, ill defined black, postmedlal fascia, legs and antennae 
flavous 

Head feebly pubescent, antennae short and extremely slender, not extending 
to base of prothorax, segments linear, 3 and 3 shoiter than succeeding Prothorax 
convex, subqnadrangular, length and breadth subequal, sides nearly straight, the 
short, blunt hind angles continuous with lateral margin, the raised border 
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terminated two-thirds of the distance from base, disk strongly, sparsely pnnetate, 
with short, Indistinct basal sulcns Scutellum subeordiform Elytra wider than 
prothorax, narrowly oral strlate-panctate, striae deep the strlal punctures 
distinct, Intervals wide and flat except at base, apparently Impunctate, with 
recumbent pale hair underside with fine scattered punctures on sternal areas, 
abdomen feebly pubescent Dim 5-6x3 mm 

Hob—Inland NSW Victoria and South Australia, * NW Aust— Bogan 
River (J Armstrong), Sea Lake (J C Qoudle), Leigh's Creek (Blackburn Coll) 
Thirteen examples are before me that vary in else and colour The dark 
colour sometimes extends to the pronotum Two examples in the South Australian 
Museum from the Fortescue River, NWA (W D Dodd) have the prothorax 
wholly dark brown, but may be considered as a variety of this species Type series 
in Coll Carter (presented to the Australian Museum) 

PAKA( ASMOPHOBl 8 OCCIDfcNfAl IM n sp PI lx, fig 9 
Ovate head, piothorax underside and legs black the prothorax nltld with 
short pubescence the last two opaque from the dense, recumbent, whitish 
pubescence, elytra black with four red mat kings two comma shaped at shoulders 
narrow at base, thickened and incuived to 3rd Interval, two elongate preaplcal 
tarsi and basal segments of antennae red In some examples a small red spot at 
anterior angles of prothorax 

Head stiongly pubesemt, antennae not teaching base of prothorax, segments 
3 and S short, 4-10 narrowly subconic Prothorax convex ovate, widely rounded 
strongly narrowed In front aud behind subsmuate at the latter hind angles short 
truncate and feebly divaricate, lateral border terminated at apical third, disk 
finely. Irregularly, punctate Elytra ovate wider than prothorax at base and 
nearly thrice as long striate-punrtate striae deep Intervals strongly convex on 
basal half, somewhat flattened on middle area, clearly punctate also setose at 
sides Dim 6x3 (vlx) mm 

Hab —Western Australia Warren Rlvei (W B Dodd) 

Four examples are mai ked somewhat like the eastern P dulnt Cart, but dlffei 
as follows Bise larger, the hinder pair of maculae elongate on intervals 6 7, 8 
(oval in dulcit) Holotype in South Australian Museum 

Pabaiabdiophokub <x rosier atlb n sp PI ix, fig 4 
Blovate, nltld black, with short silvery pubescence, upper surface with 
8 orange maculae, placed as follows ons near each front angle of pronotum, six 
on elytta, of which two ate small, basal, two oval, premedial, and two preaplcal, 
forming a fascia Interrupted at suture but extending to sides, the hind angle of 
prothorax also inclined to reddish, legs and antennae black, tarsi and basal 
segments of the latter red 

Head rounded and narrowly bordeied in front, strongly pubescent and sub 
opaque, antennae long and narrow, extending beyond base of prothorax, segment 1 
stout, 8 very small, 8 shorter than 4, 4 and 5 equal, 6-10 longer and wider than 
preceding, 11 lanceolate Prothorax convex widest at middle, sides srcuately 
narrowed In fiont, and slnuately so behind narrow lateral border obliterated about 
half-way to the front, hind angles small, directed backward, non carinate, a short 
sulcus nehr each, disk closely and Indistinctly punctate setose Scutellam cordate 
Elytra wider than prothorax, sides subparallel, striate-punctate, with rather 
large punctures In deeply Impressed striae, Intervals wide, moderately convex, 
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on dark areas transversely rugose Underside strongly pubescent Dim 4J-6 x 1| 
mm. 

Bab —South Australia (Macleay Museum) 

Two examples on a card are easily distinguished by pattern from all described 
species Holotype in the Macleay Museum 

Pabacmuuoi'iiohi h ui.adrisilli.atib. n. sp PI lx, tig 1 

Oblong-ovate; subnltid black above, beneath and appendages, except tarsi; 
elytra with four small orango spots, two piemediul, two postmedlal on the 6th and 
7th Intervals, tarsi red 

Head with short silvery pubescence, antennae long and stout, dull black, 
extending beyond the base of prothorax, the segments rather widely triangular, 

I stout but shorter than usual, 2 very small, 3 smaller than 4, 3 10 subtrlangular, 

II elongate-oval Prothorar length and breadth subequal, moderately convex, 
less widened than usual. Bides gently arcuate, not sinuate behind, posterior angles 
acute, subttlangular, directed backward, lateral border abruptly terminated about 
three-fourths from base, disk with a double system of punctures, the larger 
punctures distinct and lather close, sparse pubescence at sides Scutellnm 
pentagonal Elytta at shoulders slightly wider than prothorax, sides sub-parallel, 
striate-punctate, the striae wide and deep, intervals convex and rugose Dim. 
4x1 mm (approx ) 

Hab —N Territory Port Darwin (W K Hunt) 

Two examples In the South Australian Museum are unlike anything in the 
genus, with slight difference of structure (less widely ovate prothorax, sharper 
hind angles), but with incomplete lateral border, as in others Type series in the 
South Australian Museum 

P\ku tRUioriioat’H Kt'»opi<Ti h, n sp. PI vill, flg. 12. 

Blovate, convex, uppei surface brownish-black, variegated with red, underside 
brownish-black, abdomen with medial stripe yellow, appendages testaceous The 
whole with pale pubescence 

Bead densely pubescent, apical half reddish, antennae long and slender, 
segment 1 tumid, 2 and 3 each shorter than 4, 4-10 subequal and subconic, 11 
lineate-ovate Prothorar in £ confusedly vailegated, in (’) £ the red is confined 
to a marginal band at apex Ovate, widest In front of middle, sides feebly sinuate 
behind, the hind angles briefly triangular, disk pubescent, with moderately strong 
punctures, lateral carina continuous beyond middle Scutellum cordate Elytra 
convex, ovate, striate-punctate, the seriate punctures large, placed in deep striae; 
intervals wide and convex, pubescent, especially at sides and apex An orange 
patch covering shoulders, produced along sides and some disconnected red patches, 
In longitudinal streaks Underside black, abdomen with medial area yellow 
Dim 4 x 1 (+) mm. 

Hab. —Western Australia (Duboulay, In British Museum) 

Two examples sent by Dr Blair, amongst others, show a pretty and distinct 
little species Holotype in the British Museum 

PaRACASDIOPUORUH SEXNOTATUB, n. SP- 

Ovate; nitld black aBove and beneath, vaguely pubescent, elytra each with three 
red maculae, one round at base, a second near sides at basal third, a third, the 
largest, oblong, on apical third, behind the second; underside glabrous, appendages 
red. 
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Head lightly pubescent antennae mutilated Prothotax robust, convex, widest 
at middle, sides well tounded, nattowed on front half, lightly sinuate behind, hind 
angles short and wide, m one example pubescent at apex, lateral cartna extending 
half-way to front disk uniformly covered with a dual system of punctures, the 
laiger very distinct htutillum coidifoim Elytra slightly wider than prothorax 
at base and mote than twice as long sulcate punctate, the sulci wide and deep 
lnteivals very convex and stiongly punctate Dxm 5x2 (vlx) mm 
Hab —Queensland Cape York 

Foui examples, two in the Queensland Museum and two in the National 
Museum, Melbourne, aie easily letognuable by the stiong sculpture of the elytra 
besides the distinct pattern Holotype in the Queensland Museum 

Pahacahiiiopiiohus mtfiiatus n sp PI lx, flg 5 
Ovate, nltid black above and beneath elytra with basal thlid red, the rest 
black, with two lound testaceous spots, one on each, at apical third Upper 
suiface rather densely grlseo pubescent elytra with long uptight hair, palpi and 
tarsi red basal segments of antennae paitly led 

Antennae slender, extending slightly beyond the base of prothoiax, segment 1 
stout, as long as 2 and 3 together, 4-10 subt rlangulai successively slendeiei, 11 
oval Prothorax convex, ovate, widest near middle sides subsinuate behind the 
short, subtruncate hind angles directed backward, the nanow raised border 
teimlnatlng abiuptly at thieefourths length tiom base, a shoit Indistinct basal 
sulcus, disk distinctly, lather closely, punctate Elytra elongate ovate, wldei than 
prothorax at base striate-punctate, stiiae well maiked stridl punctures large, 
elongate. Intervals flat except at extreme base, the 6th here stiongly convex. 
Intervals flnely setose Dtm 4-41 X 11 mm 

Hab —New South Wales Tamworth (A M Lea, In Depaitment of 
Agriculture) 

Two examples taken by my old fnend aie, In colour, nearest P dimidiatui 
Schw, but smallei, moie pilose, with the basal red mark shorter and the two 
testaceous spots In addition on the elytra, the antennae moie slendet, their 
segments ahortei A thlid example is in the South Australian Museum Holotype 
series presented to the Australian Museum 

PAHACAHDIOPHOBUH BtJBGBUClATL’H, O ip PI lx, flg 8 

Nanow, elongate nttid black above and beneath, feebly pubescent, elytra 
with four testaceous maculae, arranged in a somewhat cruciform manner—two 
starting from sides at shoulder, obliquely narrowing to a point on 4th Interval at 
basal third, two wider, subihomboldal, extending from the 2nd Interval, post- 
median, and extending backwaid to sides, hind angles of prothorax vaitably 
testaceous, legs testaceous, antennae infuscate with basal segments yellow 

Head flnely punctate, lightly pubescent, antennae extending to base of 
prothorax, segment 1 strongly tumid, 2 smaller but tumid, 3 narrowly llneate, 
4-10 narrowly oval, 11 llneate Prothorax narrower than usual, convex, widest In 
front of middle, lightly nan owed In front, a longer convergence behind, without 
sinuation, lateral bordei extending thiee-quaiters of the distance to the front 
margin, hind angles small, acute, an obscuie neighbouring sulcus, sparsely and 
minutely punctate Seutellum cordate Elytra little wider than prothorax at 
shoulders, sides subparallel, striate-punctate, stilal punctures close, well defined 
except near auture, Intervals convex, cross-wrinkled on the dark areas Under 
side subglabrous, almost impunctate Dim 3-31 x 1 mm 



II J CAKTkR 


319 


Hab —South Queensland Tambouiine Mountain (A M Lea and A Musgiave), 
Wide Bay (Australian Museum) 

Four examples of this pietty little species aio befoie ine In two examples 
the apices of elytia au. i eddish Holotype In the Austiallan Museum 

Vab —Examples fiom the tticlimond River, In the NSW Department of 
Agriculture, taken by the late W W Froggntt, hare the maculae so connected as 
to form two curved vittae, but theie is little doubt of these being conspeclflc 

Parac \roiopkoki s subi asciatus n sp PI lx fig 13 
Whole surface above and beneath, mote oi less ted, spaisely pubescent, 
pionotum daikei than elytia, the latter with wide postmedial fascia dark brown 
legs and antennae yellow 

Htud punctate pubescent antennae veiy slendei lineate, extending to base of 
piothorax, 2-3 subequal and shoit, 4-10 subequal, 11 needle like Prothorax 
tumid, length and bieadth subequal, Bides neatly straight, slightly widened to 
anterior third thence ucuately conveiging to front feebly nail owed behind 
without slnuation lateial bordci veiy short, only apparent to posterior 
fouith, disk closely and finely punctate, with shoit, biistly halt at sides and apex 
ScuttUum cordate with medial deptesslon Elytra ot same width as piothoiax, 
sides subpaiallel stilate punctate with coaise, close punctures set In well defined 
striae, Intervals convex subiugose on apical half Underside and legs strongly 
pubescent Dim Si x 1} mm 

Hab— NW Victona Sea Lake (J C Goudie), Ouyen (J E Dixon) 

One each taken by my old brothei coleopterlsts Include the sexes, the smaller, 
fiom Ouyen, being a J Holotype In the Australian Museum 

PVKACABDIOPHORT 8 VAHIA1VS n sp PI vill, fig 13 
Oblong, densely pubescent, whole suiface moie or less dull red, the elytra 
with apical half variably Infuscate, appendages stiamincous 

Head punctate and pubescent, antennae not quite leaching base of prothorax, 
segments 2 and 3 ahortei than 4 4-10 subti iangulai Prothoiax convex narrower 
than usual length and bieadth subequal, widest near middle, lightly contracted In 
front, moie stiongly and subslnuately behind hind angles biiefly tiiangular, with 
blunt apex disk closely punctate asperate, nnd pubescent Lateral carlna extending 
less than half-way to fiont Elytra elongate ovate, sides nearly stialght, striate 
punctate, the stilae mu row, the seilal punctuies irregular and ill defined. Intervals 
nearly flat, feebly laised at extremities, densely pubescent, as also the underside 
Don 4-5 x 1} mm 

Hab —Minnie Downs, N E Corner of South Austialia (L Reese), also Ohaiters 
Towers and Rockhampton, Queensland (A M Lea) 

Var, or ?, differing only In having the pionotum black, sometimes with front 
corners red, and the elytra with apical half more or less black and the humeral 
region brick red (The Queensland examples are amongst these ) 

Fifty three examples are amongst the material sent from the South Australian 
Museum, of which 44 are from Minnie Downs, that I consider conspeclflc, though 
showing great colour variation Twenty-nine have the red, 24 the black pronotum, 
the underside being led in both series The majority, at least of the former are <J 
of the latter $, a colour sexual difference noted in other species of the genus It 
is not P mjbberyl Blst—a paler and more nltid species Type series in the South 
Australian Museum 
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PaRACABDIOPHOSI'8 vittlpknnib, n. ip. PI. ix, fig. IX. 

Head, prothorax and underside nltid black, tbe prothorax with all lta angles 
widely red, elytra with alternate intervals black and testaceous, antennae and legs 
red. 

Head pubescent, not, apparently, punctate, antennae scarcely extending to 
base of prothorax, segments 2 and 3 smaller than rest, 4-10 shortly triangular, 
11 oval. Prothorax convex, wider than long, widest near middle, sides with long 
arcuation to front and shoi ter, sinuate, convergence behind, lateral border terminated 
abruptly rather behind middle, disk uniformly very densely and finely punctate, 
a fine, short, basal sulcus Scutellum cordate. Elytra as wide as prothorax, 
subovate, longitudinally arched; striate-punctate, striae well impressed, strial 
punctures small, intervals convex, lightly cross-wilnkled on apical half Dim 
5 (vix) x 1} mm. 

Hah —Vlctoila; Lakes Entrance (F. E. Wilson) 

A distinct species, differing from altirnatut by colour and very different 
sculpture of the pronotum, in which it is unlike any other seen by me, the tiny 
punctures being densely packed, yet separate. There is a round patch at the front 
angles, the red at the hind angles extending to the buIcus Holotype in Coll. 
Wilson. 

Var—A nother example sent by Mr Wilson has the hind angles of prothorax 
black, apex of pronotum red and the elytral vittae less regular, but it is dearly 
conspeclflc. National Park, Victoria (R. Blackwood) 

CABOIOr.VRSUS mjobum.i, n. sp. 

Oblong-oval, castaneous above and beneath, with pale recumbent pubescence; 
antennae and legs pale red. 

Head: clypeus oval, its margin raised; forehead punctate and pubescent, 
antennae extending to base of prothorax, segments stout, elongate subtriangular, 
1st tumid, 2nd and 3rd equal and together as long as the 4th, 4-10 subequal 
Prothorax longer than wide, sides slightly widened near middle, lightly narrowed 
each way. aides nearly straight behind to the short, beckwardly-directed hind 
angles; disk finely, not closely, punctate, without sign of middle line, lateral 
carlna as In Paracardiophorus, ending abruptly two-thirds of the distance from 
base Scutellum subcordate, depressed in middle Elytra as wide as prothorax 
and more than twice as long, narrowing gradually to apex, at base angulate on 
each side of the scutellum striate-punctate, the rather indistinct punctures set 
in deep striae, Intervals convex and punctate-setose; sides and apical half strongly 
pubescent Underside scarcely punctate, prosternum with a well-developed 
mentonlbre, the sutures narrow, but more sulcate than in most Paracardiophori 
Dim 7x2 mm 

Hah. —Tambourine Mountain, Queensland (MJOberg). 

A single example in the Elston collection, Australian Museum, Is described as 
the first recorded Australian species of this genus Its facies is that of an elongate 
Paracardiophoru* with a longer, less convex prothorax and the characteristic 
cordate 4th tarsi. I am Indebted to M Fleutiaux for indicating its generic status. 
Holotype in the Australian Museum. 


Loxonius. 

The species of this genua have been generally confused with the Cardlophori 
(from which they are readily separated by the acute, outwardly directed hind 
angles of prothorax) in Australian collections. I have nowhere seen it identified; 
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yet L. collaris Cand, the only described Australian species, Is one of the commonest 
of our Elatertdae Seventy-two examples are before from Sydney district (10), 
Blue MU (12), Mittagong (7), Dorrlgo (5), Barrington Tops (3), Queensland, 
chiefly Cairns district (28), Victoria (5) These vary In else from 3| to 6 mm. 
long, and considerably in colour as follows. Pronotum with varying amount of red, 
from the typical "margins antico angulisque postirls rufls” to cases where the 
whole is rod except for a discal spot The prosternum may be either "aeneo-niger’’ 
or red The head, usually black, is, in a few cases, red, the antennae, usually black 
with basal segments red, are sometimes wholly red The word ‘serrate’ scarcely 
upplies to the segmenU, which aie subtiiangular, giadually increasing in width 
outward The pubescence also varies in density The affinity of the genus Is 
appaiently with Voemnite* rather than with Paracardiophorus, some examples 
closely lesemblmg a small PoemmU‘\ Utuiu Cand The following appear to bo 
distinct species or, if extreme varieties of L collarU Cand , deserve a name 

Limonh s pi at honk, n sp or var 

Head, pronotum, prosternum and sometimes abdomen yellow or red. 
appendages yellow, apical half of antennae sometimes fuscous, upper surface with 
dense yellow pubescence, elytia so densely clothed that the daiker giound-colour 
is greatly modified by it Dim 4-5 mm long 

Hub —N 8 Wales 1 Tweed and Clarence Rivers, Queensland Tambourine 
Mountain (A MuBgiave and V Geissmann) 

Eight examples me befoie me, the pronotum sometimes a little clouded 
Holotype In the Australian Museum 

Limomuk .viom, n sp or var 

Whole surface, above and below, nltid bronxe-black, basal segments of 
antennae, taisi and underside ot legs (partly) red, sparsely pubescent, with fine 
whitish lialr 

Head more pubescent than the rest, pronotum distinctly but finely punctate 
Elytral intervals flat, except near base, and moro coarsely punctate than pronotum. 
Dtm 4-6 mm long 

Hab - NS. Wales. Burlington Tops (Sydney Unlveisity Exped ), Ebor (F. E. 
Wilson) 

Eight examples, similar In form to the otheis, but differing In the almost 
total absence of colour and slight pubescence Holotype in the Australian Museum 

Limo.vii h xkouiaiub, n. sp. or var 

Whole surface, above and below, except hind angles of prothorax, black, the 
angles yellow, legs red: antennae red or with apical half fuscous 

Very similar to the preceding, but upper surface strongly pnnetate Dim. 
4-6 mm. long 

Hab. —Victoria’ Woorl Yallock, N S Wales: Barrington Tops; Queensland: 
Tambourine Mountain and Cairns district (28 examples). In all, 49 examples, 
differing from nlger In Its yellow hind angles to prothorax. Holotype in the 
Australian Museum 

The antennae in all examples of Limonius above, extend beyond the base 
of prothorax, their segments subsonic or snbtrlangnlar, not serrulate Segment 1 
tumid, 2 and 3 short, 4-10 successively longer and wider at apex, 11 oval. 
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Limoihls pauimjb n sp 

Head and prothotax (except bind angles) dark ted hind angles and basal 
margins of prothorax antennae and legs pale red upper surface with pale 
pubescence underside black except prosternal process this red 

Head pubescent and closely punctate antennae extending to base of prothorax 
segment 1 tumid 2 shorter than 3 3 10 subequal lineate triangular 11 ovate 
lanceolate Prothorax slightly longer than wide sides lightly widened at middle 
and sinuate before the divaricate hind angles these with an Inconspicuous ranna 
neai and parallel to margins disk strongly punctate with a well mat ked medial 
channel BLUteUum elongate ovate Flytra as wide as prothorax and nearly thrice 
as long striate punctate Intervals flat except near base and transversely rugose 
underside very nltld with sparse pubescence lHm 61 x 1} mm 

Hah— Victoria Apollo Bay (in Natl nal Museum) 

Vab—U pper surface i eddish brown hind angles of prothorax and adjacent 
region red 

Five examples before me are clearly distinct fiom the common I collar it 
Cand not only In colour but in larger slse channelled pronotum and coarser 
sculpture Three have the elytra nine or less pale In two the darker colour 
prevails Holotype In National Museum Melbourne 

Lihoniub i tom acts n sp 

Narrowly oblong head and prothorax dai k red elytra yellow with the sides 
suture and apex reddish brown underside led appendages yellow 

Head pubescent antennae long extending well beyond base of prothoiax 
segments subtrlangular successively diminishing in width fiom 6th to the 10th 
3rd small Prothotax lightly convex widest at middle sinuate behind bind angles 
well developed acute directed a little outwards disk minutely punctate Alytra 
slightly wider than prothorax at base sti late-punctate with rather laige set late 
punctures in shallow striae Intervals flat except near base Dtm 3 mm long 

Hah —South Australia (in Macleay Museum) 

Two examples seem to belong to this genns It is smallet and nanower than 
h collarU Cand with longer and finer antennae Type series in the Macleay 
Museum 

Dictfmophobus BirowAiis n sp 

Elongate oblong head piothorax and underside subnltid ted elytra 
stramineous antennae and legs black subglabtous elytia only with shoit light 
pubescence at sides 

Head mandibles evident antennae Btrongly dentate senate extending considu 
ably beyond base of prothorax Prothorax longer than wide sides gently nan owed 
for the greater pait more abruptly at extreme front hind angles stiongly divail 
cate acute and carinate disk with dense shallow punctures a fine medial suIcub 
obsolescent at apical fouith and two foveae at apical third Bcutellun elongate- 
ovate Alytra wldet than protborax at base sides almost paiallel sepaiately and 
narrowly rounded at apices striate punctate the seriate punctures round and 
regular striae well marked intervals nearly flat finely punctate and tuguloee 
underside nearly lrapunctate prosternum very minutely so Legs tather long 
tarsi slender Dim 18 x 4} mm 

Hah —N S Wales Ellenborough Hastings River district (R Paxton) 

Two examples sent me by their captor both <S differ from D ramtfrr Cand 
not only in qolour but In narrower form and much finer sculpture of the pronotum 
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and dentate, not pectinate, antennae Holotype presented to the Australian 
Museum. 


DlCTEMIOPUOBUS KLEGAK8, n. Sp. 

Elongate, navicular, subnitld pale red; pronotum with medial vltta and bind 
angles, elytra with suture and lateral margins black. In one example (of 8) the 
elytra concoloious led. Antennae somewhat infuscate. Body with short, sparse, 
pubescence. Underside and legs ted. 

Head subiectangulai, with clypeus arcuate, antennae extending to halt the 
length of body, pectinate In the laml long and slender, emanating from near 
middle of segments 4-10, sttongly serrate In ?, segment 2 very small. Prothorax 
longer than wide, sides veiy gradually nan owing to apex, hind angles long, acute, 
divaricate and carinate; disk densely punctate, sulcate only near base, fiiutetlum 
elongate, dark red. Elytra as wide as prothoiux across hind angles and 2| times 
as long, gently nan owing to apex, striate-punctate, atrial punctures small and 
regular, Intervals neatly flat, closely and finely punctate, with short, thick 
pubescence at sides. Legs long, hind taisl, 1 longest, 2, 3, 4 successively shorter, 
6 neaily as long as 1 Dim J 11 x 21 mm., ? 11 x 3 mm. 

Hah —Queensland- National Park, Macpherson Range (H. J. Carter), 
Tambourine Mountain (A Musgiave and C. Oelssmann), N. 9 Wales Macleay 
River (H. J. Carter). 

I took two of each sex In January, 1928, and theie are 4 $ In the Australian 
Museum In the male the prothorux Is slightly shorter than in the female examples. 
Holotype and allotype in the Australian Museum. 

In general facies It must be near Btichotomus funformis Schw., but two 
characters are Inconsistent with their Identity- (a) The antennal rami not 
springing from the base of segments, (ft) the hind angles of prothorax clearly 
carinate 


Dlt IKNlOPHOBt'8 HIHTKIIRMS, n 8p 

Elongate-ovate, subnitld pale red above and beneath; head red or black, 
antennae black, legs fuscous, uppei surface with lecumbent red clothing 

Head clypeal region red, baBal area infuscate, antennae extending nearly 
to the base of prothoiux, segments 4-10 strongly dentate-Berrate, the margin fringed 
with upright red hairs, the prominent teeth each with a tuft of longer hair 
Prothorax, length and breadth equal, sides nearly straight for the greater part, 
arcuately nairowed near fiont, non-slnuate behind, hind angles acute. Carinate and 
directed backwards (the exterior margin, at least, in line with rest of lateral 
border); disk minutely and densely punctate, a short medial sulcus on basal half 
only. Bcutelluvi elongate-oval. Elytra of same width aB prothorax at base, and 
2-6 times longer; striate, striae well marked, seriate punctures obsolete or vague, 
intervals narrow, equal and lightly convex, rather thickly pubescent at sides and 
apex. Dim. 19 x Si mm. 

Hah. —Queensland- Johnstone River (H. W Brown). 

Two examples, both male, In the collection of Mr. Brown, show a robust species 
of bright colour, with unusual antennal characters There Is a tendency to 
lnfuscatlon at the scutellum and the Junction of prothorax with the elytra. Holo¬ 
type generously presented to the Australian Museum. 

DtCTEMOrtTOBUS BUFOLIIYEATITB, n. SP. 

$. Elongate-oblong; head, prothorax, above and below, brownish-black, elytra 
blaek, with a wide red vltta on each, in general covering intervals 8-4, extending 
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from base almost to apex, and widening on basal area; abdomen and legs red, 
tarsi yellow, antennae black, the basal segments red; a dark pubescence at sides 
and pale recumbent pile beneath. 

Head with strong, close, punctuies, mandibles prominent, front lightly convex, 
antennae reaching base of prothorax, strongly serrate from 4-10, 2 very short. 
Prothorax transversely convex, length and width subequal, arcuately narrowed 
from base to apex, hind angles robust, feebly divergent, strongly carinate; disk 
with faint indications of medial sulcus on basal half, elsewhere densely, uniformly 
punctate. Scutellum elongate-ovate Elytra lightly obovate, widest behind middle, 
here wider than prothorax; striate-punctate, the striae fine but clearly cut, the 
seriate punctures obscuie, Intel vals flat and strongly punctate Prnuternum densely, 
rather strongly punctate, test of undeiside minutely so. Ptm 16 x 41 mm. 

Hab. —N. Queensland- Cairns (H Hackei) 

A single female example In the Department of Agriculture, Sydney, bears a 
label in the handwriting of the late W W. Fioggatt Its elytrnl markings should 
render it easy to identify. Holotype presented to the Australian Museum. 

<J latet. 

DicreiuopuoRiH qt adk»ovkatus, n sp 

Oblong, nltid reddish-brown above, antennae, legs and underside red, finely 
pubescent 

Head subquadiate, mandibles prominent; antennae pectinate, with long, 
linear rami, emanating from near apex of segments 4-10 Prothorar. length and 
breadth equal, sides almost stralghtly narrowed to front, hind angles acute, 
moderately divaricate and carinate; disk finely and densely punctate; a thin medial 
snlcus not extending to apex and four foveae, two round and deep In front of 
middle, two smaller at basal third, nearer the sides than front two Scutellum 
elongate, oval Elytra as wide as prothorax across apices of hind angles nnd more 
than thrice as long, striate, seriate punctures subobsolete, Intervals widely convex 
and tiansversely rugulosc, underside glabrouB, itnpunctate. l)tm 20-22 x 51-6 mm 

Hab .~N S Wales- Tweed River 

? wanting 

Four male examples in the collection of Mr. H. W Brown, possibly near 
D badiipennu Cand, described from a single J, bat Cand&xe distinguishes bis 
species by the abssnre of pronotal sulcus and briefly pectinate antennae, neither of 
which churacteig applies to the above, in which the rami are unusually long. 
Holotype presented to the Australian Museum. 

CRKprooiimrs cravue, n. sp 

£ Narrowly subcyllndrlc-navlcular; nltid light fawn colour above and 
beneath, the apical region, above and beneath, a little clouded and darker; 
appendages red, a short, sparse pubescence on head and elytra 

Head clearly punctate, two light grooves representing the usual depression, 
antennae not reaching base of prothorax, 1 tumid, 2 shorter than 8, 8-10 snbequal, 
llneate-trianguiar. Prothorax longer than wide, widest at base, side* very alightly 
converging to apex, feebly sinuate before the strongly developed hind angles, 
these very lightly divaricate and strongly carinate; disk with fine, sparse 
punctures, medial channel fine but distinct on basal two-thirds. Elytra of same 
width as prothorax and almost exactly twice as long, finely tapering to apex; 
■trlate-pnnctate, suture subcarlnate, this emphasised by a subsutnral sulcus on 
each aide, extending from Just behind scutellum to apical third; the striae and 
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•trial punctures very fine, intervals almost flat, with small, distinct punctures, 
more evident on apical half, obsolescent towards base Underside subglabrous, 
minutely punctate 

? much larger and wider, antennae shorter, their segments more widely 
triangular, legs and tarsi wider, prothorax with a deeper and wider medial 
sulcus, elytral striae and Intelvals wider, the lattei clearly convex on basal region 
Dim J 18-14 x 3 mm , § 19 x S mm 

Hab .—Queensland National Park, MacPherson Range (H J Carter) 

Foui <$, one ? befoie me. The nanow foim, almost concolorous surface, 
reddish-fawn colour, and fine sculpture distinguish it Holotype and allotype In 
the Australian Museum 

An example of C queenslandinu Illkb. compared with type by Dr Blair, 
differs from the above by smaller size, duller and moie roughly punctate surface 

CKhPTDOHKNrS DIYAKlCAttH, n 8p 

Above and beneath nitld, reddish-brown, with short, pale pubescence, legs 
and antennae reddish, tarsi pale red 

Head, anterior margin semicircular, front lather flat, with shallow triangular 
Impression, antennae extending slightly beyond base of prothorax, Blender, segment 
2 short, 3-10 subequal in length, successively nai rowed Prothorax very slightly 
longer than wide, excluding hind angles, wldeBt behind middle, thence lightly 
narrowed to front, and sinuate behind, post angles long, divurlcate, acute, with a 
narrow carina near and parallel to the exterior border, disk very nltid, with 
sparse, line punctures and a deep, clearly-cut medial suIcub Scntellum elongate- 
oval. Elytra rather wider than prothorax and 21 times as long, tapering rather 
narrowly to apex, striate-punctate, the striae well defined, the strial punctures 
subobeolote near suture, large and oblong near sides, intervals convex at base and 
sides, elsewhere nearly flat and minutely punctate, underside glabrous Dim 
16 x 4 mm 

Hab —Queensland Nutlonal Paik, MacPherson Range (II J. Carter). 

I took three examples in January, 1928 Somewhat of the form of 
C. metallncrns Cand., but with longer, more divaricate bind angles. The con¬ 
colorous mahogany-brown surface Is distinctive Holotype presented to the 
Australian Museum 


Crepidomeni s montani s, n sp. 

Above and beneath blue or greenish-black, with short white pubescence, 
mandibles, also tip of prosternal process, red, antennae black, legs above more or 
less concolorous with body, their underside and tarsi reddish. 

Head punctate and pubescent; antennae, segment 1 ver tumid, 2 shorter than 
8, 4-10 successively narrowed. Prothorax robust, convex, slightly wider than 
long, widest behind middle, thence lightly arcuately narrowed to front, a wide, 
feeble sinuatlon before the divaricate, strongly carinate hind angles; disk 
moderately, not closely, punctate, medial sulcus deeply Impressed Elytra slightly 
wider than and 21 times longer than prothorax, striate-punctate, the striae deep, 
the intervals subcostate, strial punctures Irregular and somewhat confused, with 
lines of small punctures on sides of Intervals Prosternum and mstasternum 
densely, finely punctate, abdomen sparsely so. Dim. 11-16 x 4-6 mm. 

Hab. —New South Wales; Mt. Kosciusko (T Q Sloane, A. Musgrave and H. A. 
Fletcher), Kiandrm (D. Q. Stead); Victoria: Bogong Plains (F. E. Wilson). 
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Twelve examples before me vary in size, and, to some extent. In density of 
puncturatlon, the larger examples being female. The dark blue-green colour is 
more pronounced In some, and more so on the upper than on the under surface. 
Holotype in the Australian Museum. 

CKKPIDOUhJH M h WICULAKiS, n sp 

Above and beneath nitld. dark castaneous, head, antennae and legs black 01 
nearly so, with sparse, whitish pubescence Elytra with basal margins and apices 
darkened. 

Head with coarse, sparse punctures, front with wide, sublriangulnr impression, 
antennae not extending to base of prothorax, segments lineate, 2 shorter than 3, 
3-10 successively finer and shorter Prothorax clearly longer than wide, widest 
near base, thence lightly narrowed to front, hind angles scarcely, or feebly 
divergent, rather thick with long carina not very close to lateral margin; disk 
coarsely and rather n regularly punctate, with some smooth spaces, the punctures 
more closely clustered near sides, medial sulcus wide and deep Elytra of same 
width as prothorax and 2| times as long, tapering finely to apex, striate-punctate, 
the suture a little raised and bordered by subsutural sulci, striae indistinct on 
apical third, seriate punctures round and distinct, Intervals narrow, convex at 
base and strongly punctate Flanks of prosternum minutely punctate, the rest 
of underside lmpunctate Dim 16 < 4 mm 

Hub.—New South Wales Richmond River (W W Froggatt) 

Two examples before me combine dark-red colour, navicular form with coarsely 
punctate surface Holotype in the Australian Museum. 

(*) Crepidomenus luteipe» Boh. = V. cyanrecins Cand—A piobable synonymy 
from close similarity of description 

A( t ontopus palhdun Blkb (Elston Coll) - A luflpi nine Macl, If Elston’s 
determination be correct. 


Tknkbbionidak 

Oonocephalum hupidocostutum Fairm = G. rottipenne Cart.—This synonymy 
has not been published, though my suspicions of it were endorsed some time ago 
by Dr. K. G. Blair. It is one of the many species found on both sides of Torres 
Strait 

The following is a list of Australian Tenebrlonidae known to occur beyond 
Australia, excluding cosmopolitan species. 


Amarygmui jodicollis Ouflr. 

A. mono F, 

Bradymerus crenatu* Pasc. (= I 
granaUcolhs Fairm.) 

B. nigerrimun Geb. 

B. rauapennu Blkb. 

Byrsax pinnaticollis Cart. 
Ceropiia mmacvlata Geb. 

C. maculata Geb. 

C. peregrin a Pasc. 

Chalcopterue belltu Blkb. 

C. cyanopterut Hope. 

C. modcitu* Blkb. 

Chanotheca planicollit Fairm. 
Dioclina nitida Cart 


D\phynhyncut ntcobartcut Redt. 

(= D. apualis Champ.) 

Pohema eptmoollu Fairm. 
Enci/ulctthm attoviridu Macl. 

A’spU«•* batalts Pasc. 

Oonocephalum arenartum F. 

G. htsptdocoitatum Fairm. 

G. planatum Walk. 

Hypophloeus analU Geb. 

Mchenum seriehiepidum Mars. 
Leiochrodet suturaUt Weatw. 
Lypropt atronitent Fairm. 
Meeomorphue vitiger Blanch. 
ilicrocryptlcvs scriptipennis Fairm. 
Hotoatrongylium rugoticoUe Cart 
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Palorua austnnus Champ 
P pygmaeu* Cait. 

Platolenes hydrophiloides Fairm. 
Plutydema dttersum Walk (= P. 
valga Pa»c, etc.) 


P. stnatum Montr. 
ticotodn ui aphodtuidcs Pasc. 
Petmis suingci a Bolnd 
Toxtium punctipennc Pasc 
Zophoptnlus curttcornt* Fairm. 


MKHrartK imicoilih, n. Bp Te\t-flg. 1 
Widely ovate; opaque fawn colour 

Head vertical, unseen from above, epistoma rounded, antennal orbits ear-Uke 
and raised, antennae stout, blrlavate, apical segment aubspherlcal, the preceding 
(9th) cup-shaped Pnithorur very wide (2| x 4 mm ) and convex, apical third 
Bubvcrtical, largely oveihanging head, foliate margins thick and forming a widely 



rounded wing, at basal thtid excised and obliquely nariowed to base, extreme edge 
Irregularly crenulate; dlBcal area with medial concavity bounded by longitudinal 
ridges, each formed by two large, oblong tubercles, not quite connected and small 
tubercles behind these, two large and some smaller tubercles forming the lateral 
edge of disk. Elytra of same width as prothorax at their Immediate junction, 
widely ovate behind this and very convex, without evident lateral foliation, as seen 
from above; surface with sparse tubercles of unequal size, subserlately placed, 
more or less. In four rows, and becoming smaller towards apex, apical margins finely 
crenulate; the larger tubercles, both on prothorax and elytra, dotted with small 
black pustules. Underside squamose, abdomen moie or less glabrous. Dim. 
7x4 mm. 

Hab. —N. Queensland: Mulgrave River (H. Hacker). 

A single example sent by Mr. Clark Is quite distinct from the species tabulated 
by me (Trans. Roy. Hoc. 8. Aust., 1987, p 129) though nearest in sculpture to 
If. ordinatus Cart., from which It is sepaiated by (a) smaller size and unusual 
relative width, (b) abbreviated form, Its prothorax and elytra forming two wide 
ovals, (c) the larger tubercles dotted with small pustules (a feature only seen In 
3f. pascoei Macl. of other Australian species). Holotype in the National Museum, 
Melbourne. 



Atran auah oolboftkba, 
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PTEBOHKLAEITB LATITOMUS, n 8p. 

Oblong; nltld dark brown with a reddlah tinge, foliate margins red, nnderalde 
and appendage*, Including Ural, dark. 

Head almost lmpunctate; eplatoma truncate and flat in front, oblique and 
raised at aides, making a wide angle with the well-raised, rounded antennal 
orbits; eyes large, separated by a space less than the diameter of one, antennae* 
segment 3 not as long as 4-5 together, 8-11 transverse, oval. Prothorax (3 x 10 
mm, length in middle): subhorizonUl foliation occupying half toUl width, widest 
at base, thence arcuately narrowed to apex, anterior angles well advanced and 
rounded, posterior acute and lightly falcate; extreme border thinly reflexed; disk 
rather flat, very minutely and sparsely puncUte, medial line faintly Indicated by 
shallow depression and feeble basal fovea Scutellum semicircular Elytra (14 x 11 
mm ). foliation wide and lightly concave throughout, narrowed only at extreme 
apex; humeral angle sharply recUngular, sides nearly straight; striate-puncUte, 
Intervals narrow and subplanate, with faint signs of smooth strlgac towards apex 
Underside of head with deep transverse strigae on neck, prosternum more finely 
striolate, as also abdomen, otherwise surface nitld and glabrous Dtm 20 13 mm 

Hab —Victoria* Bendoc, East Gippsland (F B Wilson). 

A fine species of Macleay's Sect, li. Subsect i, but differing from the majority 
ef these by its almost flat elytral intervals. Its colour is that of rubeecens Cart, 
sculpture nearest planior Cart. While diffident In adding to the long list of this 
genus, I consider a species so distinct deserves a name. Holotype in Coll Wilson 

Buthkxaica COEBULEI'H, n sp 

Obovate, rather strongly convex; above nitld dark blue, beneath and greater 
part of femora reddish, base of femora, tibiae. Ural and autennae blue 

Head: eplatoma slightly rounded and finely puncUte, forehead more coarsely 
so, antennal orblU raised and rounded, antennae very long, segment 1 stout, 2 half 
as long as 1, oval, 3-6 subllneate, 3 longer than 4, 8-10 subconlc and subequal, 
much wider than preceding, 11 ovoid, of same slxe as 10 l*rothorax apex 
subcordiform, widest at middle, anterior angles rounded off, sides rounded and 
lightly bordered, posterior angles obtuse, base truncate, disk Irregularly and 
rather coarsely puncUte, the punctures more sparse in middle, without sign of 
medial line, a blarcuate, transverse sulcus near base connecting basal foveae 
Scutellum triangular, puncUte Elytra closely applied to prothorax and of same 
width at junction, widest and greatest convexity behind middle; snlcate puncUte, 
each elytron with 9 sulci, besides a short scutellary one, conuinlng close-set 
punctures, the convex Intervals themselves finely puncUte; sternal regions rugose- 
puncUte, abdomen finely puncUte Dim 8x3 mm. 

Hab .—N Qland. Wolfram (8. H Parlett). 

A single example in the collection of Mr F B Wilson Is clearly a close ally 
to B. cyaneum, Cart. the only other species of the genus from which It differs In 
colour (whole upper surface blue), the wider and non-sulcate prothorax,* and 
the coarser punctures of the prothorax and elytra. Holotype in Coll Wilson. 

• In B cyaneum Cart the prothorax has a distinct medial sulcus whith was not 
mentioned in its description 

N.B .—The dimensions are wrongly given In the original description of B cyaneum. 
The correct dimensions of the type are 1 x 1) ram Other examples In the South 
Australian Museum measure t| x >1, <3 x *1, and 7 x 1 ) mm respectively 
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DTSTALICA GRACILIS, Q SP 

Elongate-oblong; subopaque black, antennae and tarsi reddish, clothed above 
with short bristly hair 

Head subtrlangular, granuloee punctate and pubescent, maxillary palpi long, 
their basal segments red, apical securiform, antennae extending beyond base of 
prothorax, segments 1 and 2 short, 3 as long as 4-5 together, 4-8 submonlllform 
(rather longer than wide), 9-10 rounder, wider than preceding, 11 oval, large. 
Prothorax wider than long, apex arcuate, anterior angles about 80“, sides lightly 
widened near middle, narrowed ench way, without slnuatlon; base with medial 
area extended to form a narrow rectangular lobe, hind angles obtuse, lateral 
margins fringed with bristly hair, disk almost uniformly covered with alveolate, 
umblllcate punctures Scutellum transversely oval Elytra wider than prothorax 
at base and about 21 times as long, sides parallel, striate-punctate, with large 
close punctures set In deep striae, intervals convex, cancellate, with fine punctures 
and pustules along their whole length Prosternum transversely rugose, meta- 
sternum and abdomen densely and coarsely punctate, the latter alveolate, tarsi 
pilose Dim 8 x 21 mm 

Hab. —New South Wales Warialda 

A single example sent by Mr J O Brooks is an ally of D. angusta Cart, but 
a still narrower Insect, with a geueial facies of an elongate Cettrin vs and, like 
Its congeners, distinguished by Its asperate surface The elytral intervals, under 
a strong lens, have a somewhat xlg-sag outline, due to the Impinging of the large 
punctures on their sides Holotype in the Australian Museum. 

CUBTUIIONIDAE 
TaLAI’RINOS HVTTOJtl, n. sp 

Elongate-ovate, black or brownish, depressed areas (In one example) densely 
clothed with greyish scales, forming three vlltae on the prothorax and more 
Irregular depressions on elytra. Beneath black with some small irregular patches 
of grey scales on the medial regions. 

Head rostrum deeply excavate, external ridges very slightly divergent, 
sparsely punctate, continuous almost to extreme base of head, in front fasciculate, 
the fascicles meeting in front, internal ridges little prominent, meeting behind; 
aerobes open behind. Prothorax (8x7 mm.)- sides lightly rounded, widest In 
front of middle, base not sinuate, with four irregular, compound rows of large, 
rounded tubercles, the lateral rows crenulatlug sides, the internal rows more 
Irregularly clustered and less flattened than in T fergutoni Cart. Elytra (18 x 10 
mm.) ovate, apex shortly and bluntly mucronate; base arcuate, humeral angles 
prominently tuberculiform; sculpture consisting of three rows of large, oval or 
round tubercles and more closely set rows of small tubercles, of the large tubercles, 
rows 1 and 2 contain from 4 to 6, the 1st In row 1, at some distance from base, 
the last on apical declivity; In row 2, the 1st Is at base, the last near apex; the 
3rd row (sublateral) contains 10 or more, beyond the 3rd the tubercles scarcely 
seriate Of the small tubercles, two rows form the eutural edges, towards scutellum 
becoming joined to form a furcate carlna, continued along base to 1st row of 
large tubercles, a 2nd geminate series between the 2nd and 3rd rows of large 
tubercles; others Irregularly scattered over depressed areas. Abdominal segments 
depressed In middle, the apical more notably so and notched at apex. Dim. 
26-28 x 9-10 mm. 

Hab. —South Queensland; Wyberba (B. Sutton). 
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Two examples, both (») 9, from this prolific region have been sent by their 
captor It is nearest to T *ubvittatu* Ferg and T fergutoni Cart, but Is readily 
distinguished fiom the foimer by larger sise, longer rostrum, surface tubercles 
larger and differently placed From the latter it la further separated by Its less 
wide prothorax, less flattened tubercles thereon, and the presence of a system of 
smaller tubercles on elytra Holotype In the Australian Museum 

A third example received since the above description was written Is, I think, 

Mythitfs vasiabius, n sp 

Rathei dull black, ovate, elytra flattened or depi eased tn middle £ with 
patches of black tomentum In middle of abdomen, with grey scales elsewhere 

Head deeply excavate In middle, rostrum not aepaiated fiom head by trans 
verse sulcus, with two subpaiallel ridges on each side, each feebly conveiglng 
behind, forehead convex, sometimes widely subcarlnate, sparsely punctate, sciobes 
open behind Prothorax length and breadth equal (4 mm ), widest In front of 
middle, sides lightly rounded and crenulated by large tubercles, apex and base 
arcuate, disk vermiculate tuberculate, medial sulcus distinct, bordered by 
vermiculate tubercles, exterior to these with liregular, discrete tubercles, with 
some more or less elongate depressions clothed with grey scales Elytra obovate 
(9 x 11 mm), considerably wider than prothorax shoulders with prominent 
tubercles embracing the rounded hind angles of prothorax, widest behind middle, 
with rows of very large foveae, the two interior rows compound, each of two rows 
confusedly combined between wide undulate costae, 3rd row (lateral) of single 
foveae, the sututal area, including the first double row, depressed between undulate 
costae 5 larger, abdomen sublaevlgate, more or leas convex Vim <J 14-17 x 8-74 
mm , ? 18-20 x 71-9 mm 

Hah —South Queensland Wyberba, Fletcher (E Sutton). Stanthorpe (Von 
Wieldt) 

Eleven examples before me differ greatly in size and sculpture, but I cannot 
separate them by any definite character The smooth, wide cailna on head in some 
examples, shows only slightly in others, or Is wanting In 8 examples there is a 
small mucro at apex 

The variations of sculpture consist of lrregulaiity In size and number of 
foveae, and of the undulate costae, the first generally continuous throughout, the 
2nd and Srd varyingly discontinuous The suture is bounded by fine carlnae which 
in some of the larger examples are more or less granulate Holotype and allotype 
presented to the Australian Museum 


DESCRIPTION OF PLATES VIII IX 


Plate vlll 

1 —Molanotantkus flavorignatut 
1 —IT fuoundut n sp 
s—Jf ooJvmSfau* n sp 
4 —Jf ilerittM, n sp 
S—Jf temiruber, n sp 
4—Jf huoUtut, n sp 
T—Jf lativUtU, n sp 
t—Paraeardiophorua UtoralU, n 
*—Hypnoidut flavapietu* n sp 
10 —P a raoardiophorut atronotatui 

11 —Mtlanoxantkut rv/onlger n i 

12 —Psraear di ophortu rufopiotut 
U—P variant, n sp 


Plate lx 

1 —Paracardiophorut quadrUttUatut , n 
t —P eatUtimut n sp 
a —p otthnuu, n sp 

4 —P oetotignatiu, n sp 






331 


THE GENUS ADRAMA, WITH DESCRIPTIONS OP THREE NEW SPECIES 
(DIPTERA. TRYPETIDAE). 

By John R Malloch 

(Communicated by Frank H Taylor, F.RES, FJ1 B ) 

(Two Text-figures ) 

(Kmd 28th June, 1939 1 

This short paper Includes a tevlew of the species of the genus Adrama known 
to the writei, with descriptions of two new species, only one of them being as yet 
known to occur in New Guinea 

The genus belongs to the Adrnminil, which contains very few species and is 
distinguished from most of the members of the family by the lack of the presutural 
thoracic bristle, the paucity of orbital bristles, which usually consist of two or 
three Incurved anterior and one reclinate posteiior pair of weak bristles There 
are no well developed ocellar or postvertical bristles, the humeral la not present, and 
there is no pteropleural biistle in any species. Not all the species of the Tribe 
have the femora spinose, but all have the flist vein and pait of the third setulose 
on the upper surface. 

It is possible that the Austialian species described below will yet be found in 
New Guinea. 

The types of two of the new species aie being letumed to Mr. Frank H 
Taylor, the paratypes to the British Museum. The type of the third species and 
identified specimens of the two alieady-known species are at present in the writer's 
collection. 


Adbama Walker 

Walker, Jour. Proc. Linn. Boc. Loni., Ill, 1859, 117. 

In this genus the sides of the poatnotum Including the lower part of the 
convexity have fine erect hairB, usually all the femora with some short stout black 
ventral spines on the apical portion, rarely the fore femora unaplned. 

Below I present a key to the species available to me: 

1 Bcutellum with but two bristles, the basal pair absent, fifth (apical) abdominal tergite 
of male with some short stout black bristles at ea>h apical lateral angle; 
mexonotum with an entire yellow central vitta, centre of poatnotum black the 
dark colour not extending to the metapleural convexity, and no black mark on 
pleura In front or the latter which Is not conspliuously ivory-white, no black 
spot In front of frons Wseto n sp. 

Bcutellum with four strong bristles, two close to base, the others rather close together 
at apex. fifth abdominal terglle of male not strongly bristled at each lateral apical 
angle mesonotum With the yellow central vitta present at most poatauturally; 
poatnotum either without black central vitta. or with the black colour extending 
to the metapleuml<eonvexlty, and the pleura black In front of the latter, which Is 
pels Ivory-white; a black spot near anterior margin of frons ... .9 

I Poatnotum. pleura, and ecutellum yellowish-red, without dlstlnel black markings. wing 
with the apex allghlly infuses ted, the anterior edge of the infuaoated area, across 
the outer oross-veln blackish-brown, the dark streak extending to third vein above 
the outer cross-vein.popaoenete, n. sp 
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Postnotum black up to and the pleura broadly black In front of the metapleural 
convexity the frent half of the raea< pleura and dorsum of the acutellum except 
narrowly along the edges also black wing rather uniformly dark brown from 
outer crow vein to tip 3 

3 Fore tarsi entirely reddish yellow frons except the narrow orbits black In front 

fading Into re Idish yellow above middle supra alar bristle lacking 

flavimana n sp 

Fore tarsi entirety black or blackish brown frons with a small round black mark or 
spot on anterior margin supra alar bristle i resent and strong 4 

4 The glossy black marks on the metapleura and mcsopleura meeting below eptatomal 

t lack spots fused rfetermlnata Walker 

The glossy black marks tn the metaplt ira and n eaople ira not meeting on venter 
lower half of sternopleur i and the area of thorax below base of abdomen and 
above bind coxae reddish }< How etletomal black spots small separated 

aeleota Walker 


Adeama biseta n ap 

This species agrees with the genotype In genet al colour markings and 
structure The principal distinctions are pointed out in the above key to the 
species The type specimen is from not them Queensland 

( f —Head orange yellow the face palet and with a laige black spot on centre 
of the eplstome the fions without black anterloi markings with nariow black edge 
round the ocelli Antennae entirely orange yellow palpi brownish in type but the 
mouth parts are greasy so that colour may be abnoimal Fions fully twice as long 
as its central width slightly widened in front with the usual two long Inner 
vertical bristles outside of these i short outei vet Ileal one pair of upper reclinate 
and two pairs of weaker incurved antirioi oibltals the surface with some 
microscopic yellow hairs and faint white dusting Face concave in centre in 
profile the eplstome slightly projecting paiafdclal at base of antenna not as 
wide as third antennal segment centrally Invisible in profile Antenna not 
attaining eplstome third segment 3 5 times as long as wide Bllghtly narrowed to 
apex where it is rounded aristae short haired on entire extent the longest hairs 
about half as long as width of thii d antennal segment Eye about 1 5 times aB high 
as long narrowed below gena one seventh as high as eye and about equal to 
width of third antennal segment 

Thorax a little darker than head brownish orange oi red the mesonotum with 
two broad black shiny vlttae that are lnteriupted oi almost so at the suture the 
anterior poitlon carried laterally to margin in front of wing base acutellum with 
a broad black triangle only the lateral margins and apex red pleura entirely red 
postnotum and postscutellum shiny black Bristles as follows notopleurals 3 
supra alar 1 post alars 2 a weak mesopleural and a short hair like pair of dorso 
centrals near the posterior mat gin Scutellum flattened triangular with a pair 
of lather closely placed strong apical bristles both sclerites with quite close short 
decumbent yellow hairs those on black vlttae of mesonotum dark 

Wing (Figure 1) Stigma yellow the preaplcal and apical marks brown 
First vein setnloae from extreme base to apex above third from fork to beyond 
Inner cross-vein Halteres and squamae brownish yellow or red Legs orange 
yellow fore tibiae from near bases and entire fore tarsi and bind tibiae to near 
apices dark brown Fore femur with a short stout bilstle near apical third of 
posteroventral surface mid femur thicker than the other* thinner on apical half 
where there are two aeries of short stout spines one on the anteroventral and the 
other on the posteroventral surface hind femur with thiee or four anteroventral 
and two posteroventral splnee all the spines black mid tibia with a strong apical 
ventral apur Abdomen red, more or lesa discoloured In type with short decumbent 
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black hairs that are Inserted In very minute punctures, the four or five bristles on 
the apical lateral angles on fifth terglte black Basal composite terglte about as 
long as the next two combined, fifth about 1 6 times as long as fourth Length, 
11 mm 

Type, N Queensland Calms (Illingworth) In the collection of the School 
of Public Hoalth and Tropical Medicine, University of Sydney 



Fig 1 —A drama blaeta n up Wing 
Fig 1 —Adrama papuatnata n ap Wing 

Adsava papuafwsih n sp 

J $—Similar to the above species In general colour, differing In having the 
frons darkened above and with a large anterior central dark brown mark, the face 
with a pair of well separated black epistomal spots, the mesonotum entirely black 
with the exception of the Ivory yellow humeri presuturally while behind the suture 
the black vittae do not attain the posterior mat gin and are separated on the 
anterior twothlids from sutuie to posteilor margin by a bright lemon-yellow 
cential stripe the scutellum is entirely red, as aie also the postnotum and post 
scutellum Theie me two bright lemon yellow or Ivory white marks on the pleura 
one, aubtilangulai, on the posteilor margin of the mesopleura, and the other 
coveung the supraaplracular convexity of the metapleura, these are indistinct In 
the piecedlng species The wing Is also different In the dark markings as shown 
in Figure i Frons a little wldei than In biaeta, gena distinctly narrower I can 

detect no outer vertical bristles in this species all the other bristles present 

Thorax with the same bristles and halts as In the preceding species, except In 
having two pairs of scutellar bi lstles, the additional pair close to base Legs as In 
bueta but there Is no bristle below on the fore femur In any of the specimens 
bofoie me 

Wing (Flguie 2) with the same markings as in the above species, but here 
the apical costal raaik Is darkest along the anterior edge Veins setulose as In 
biseta Abdomen as in biaeta, but there are no well developed bristles as a rule 
on the posterior lateral angles of the fifth terglte Length, 10-18 mm 

Type male, allotype, and 1 paratype. New Guinea Wewak (F H Taylor), 

3 paratypes, Papua Kokoda, 1 200 feet, Sep-Oct, 1988 (L E Cheesman) The 
last mentioned three paratypes In the collection of the British Museum Types In 
the collection of the School of Public Health and Tropical Medicine, University of 
Sydney 

Adbama tlavtmaka, n sp 

—This species has the frons brownish black except on the upper fourth, the 
two black epistomal spots, large, almost or quite fused centrally, the mesonotum 
black, marked much as In' papuoenaia, but tbe postsutural black vittae reach the 
posterior margin there are two large glossy-black pleural marks, one on the 
anterior half of the mesopleura from upper edge behind the spiracle downward to 
below lower margin of the mesopleura, and the other on the pteropleura except Its 




upper edge that extends backward below the ivory-yellow metapleural convexity and 
posterior spiracle, the postnotum and postscutellum broadly black; scutellum dark 
brown on disc, only the edges red. 

Head as in the two preceding species, the genae as narrow as in papuaenm, 
but the three pairs of orbital bristles are much weaker than In that species. The 
antennae are both broken off in the type specimen. I can detect neither the meso- 
pleural nor the supra-alar bristle in the type, but all the other bristles, with the 
possible exception of the weak dorsocentrals, are present, and there are two pairs 
of strong scutellars. Legs almost as in bueta, no ventral bristle on fore femur, 
but the fore tarsi are reddish-yellow, not blackish-brown. 

Wing as in the two preceding species, but the short brown streak at inner 
cross-vein descends a little more evidently below that vein, and the apical brown 
mark is almost uniform in depth of colour Veins setulose as in biseta. Abdomen 
red. Fifth tergite with a few setulose hairs on lateral apical angles. Length, 
9 mm 

Type, Borneo: Sandakan (C. F. Baker). Sent to me a number of years ago by 
the collector. 


Adbama seletta Walker. 

Jour. Proc. Linn. Soc. London, ill, 1859, 118. 

I have before me one specimen received from Dr. Baker that appears to agree 
in all particulars with Walker’s species Dr Smart has sent me a sketch of the 
thoracic markings of Walker's type and my specimen agrees well with this, though 
1 am rather doubtful of the propriety of accepting the identification without a 
careful comparison of material with the types. 

Originally described from Aru Islands, but recorded from the Malayan region. 
My specimen is from the Philippines. 

Adhaua detkbmihata Walker. 

Dacus determinate Walker, Jour. Proc. Lins. Soc. Lond , i, 1867, 188. 

I have this alBO from Dr. Baker, taken in the Philippines. Originally described 
from Borneo. 



A NEW FAMILY OF LEPIDOPTERA. 

By A. Jkk*krih Turner, M.D., F.R.E.S. 

[Read 28th June, 1838 ] 

In hi* ievision of the Australian Oelochiadae (these Proceedings, 1904, p. 436) 
Meyilck descilbed the genus Thalamaichts at the end of that family, but had 
apparently some doubt as to the correctness of Its position there. He wrote: 
"this genus appears to stand quite Isolated, and I am unable to see that It bears 
any near relationship to any form known to me. In its large sice and conspicuous 
colouring It resembles an Oecophorid of the Phtlobota and Hypercallta groups, and 
since the palpi and neuratlon also agree, It might be thought to be really akin to 
tbem, but the hlndwings considerably exceed the forewlngs In breadth, and the 
antennae of male are quite without dilations, the combination of these two 
prohibitive characters seems to me conclusive. The structure of vein 2 of the 
forewlngs, which Is not widely remote from 3, removes the species from the 
Xyloryctld group. It accords well with the family characters of the Oelechladae, 
but Is discordant in every group of that family, and I am compelled to regard it 
as representing an early unspeclallsed branch, perhaps other allied forms may be 
discovered in West Australia." 

The genus does not appear In his revisions in the Genera Insectorum of the 
Oecophorldae (1922) and of the Oelechladae (102B), and Thalamarchis appears 
to be now an unassigned genuB. I propose to make it the type of a new family, 
and to associate with It three hltheito unnamed genera. This small family Is 
known only fiom Western Australia. It Is probably related to some early forms of 
Oecophorldae, and less closely with the Oelechladae, as a side-branch, which baa not 
developed much, and may have become largely extinct. 

Fam. Tkalamarchidae, nov. 

Head smooth-scaled with moderate erect side-tufts. Tongue developed. Labial 
palpi long, ascending, recurved, acute. Maxillary palpi minute. Antennae without 
basal pecten; In male simple. Forewlngs with 7 and 3 stalked, 7 to termen. Hlnd¬ 
wings much broader than forewlngs (l|-2), 3 and 4 connate, 6 from below middle 
of cell, « and 7 widely separated at origin, parallel or diverging, 12 more or lees 
approximated to cell for some distance. 

Oen. Thalamarchib. 

Meyr., P.L.S.N.8.W. 1904, p. 486. 

Antennae about three-fourths. Palpi very long; second Joint mueh exceeding 
vertex, moderately thickened with smoothly appressed scales; terminal 
Joint four-fifths, slender. Posterior tibiae densely clothed with long hairs. Fore- 
wings with 2 from shortly before angle, 8 and 4 approximated from angle. Hind- 
wings with 12 closely approximated to oell to about middle, 6 from about middle. 
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Thalamabchib alveola. 

Cryptolechut alveola Feld., Fete. Nov, PI. 140, f. 85.— Thalamarchu alveola Meyr., 

P.L.S.N.S.W.. l.c.. p. 486. 

Western Australia: Albany, Margaret River, Waroona, Perth, York, Yanchep, 
Mogumber, Geraldton, Cunderdln. 

Gen. PsiLOschLM, nov. (fiXocrtXijj, with Bmooth tibiae.) 

Antennae about four-fifths. Palpi very long; second Joint about 8 times length 
of face, slender; terminal Joint as long as second. Posterior tibiae smooth with a 
few hairs on dorsum at apex. Forewlngs with 2 very oblique from about three- 
fourths, 3 and 4 approximated from angle Hlndwings with 5 from below middle, 
6 and 7 widely separated at origin, thence diverging, 18 closely approximated to 
cell to about middle. 

Rather closely allied to Thalamarchii ; the points of difference being of minor 
importance, with the exception of the origin of 2 in the foiewings, which suggests 
some relation, probably distant, to the Xyloryctidae. 

Psilosceles DicHocHROA, n. sp. (8ix<>X/>®o». double-coloured.) 

<?, 5? 18-20 mm. Head and thorax dark fuscous. Palpi dark fuscous with two 
slender whitish side lines on anterior surface of second Joint Antennae fuscous. 
Abdomen fuscous with lateral ochreous streaks. Legs fuscous; anterior coxae, 
middle and posterior femora, and posterior tibiae except at apex ochreous-whltlsh. 
Forewlngs dilated before middle, costa strongly arched, apex subrectangular, 
termen obliquely rounded, dark fuscous; in male a slender whitish line on fold 
from base to near above torn us, in female this Is obsolete, being represented by 
a few whitish scales only; cilia dark fuscous Hlndwings broadly ovate, teimen 
sinuate; deep ochreous-yellow; cilia grey; bases dark fuscous. 

Western Australia: Coorow In Octobei; two specimens. 

Gen. Philites, nov. ($iX*rv», deceitful.) 

Antennae about two-thirds. 

Palpi with second Joint reaching base of antennae, thickened with rough 
scales and expanded towards apex; terminal Joint as long as second, slender. 
Thorax with a posterior crest. Posterior tibiae clothed with long hairs. Fore- 
wings with 2 and 8 connate from angle, 4 from well above angle. Hlndwings with 
6 from below middle, 6 and 7 separate, diverging, 12 approximated to cell, but 
not closely, to middle, gradually diverging. 

The type species shows no resemblance to the two preceding, and might easily 
be mistaken for one of the Xyloryctidae, but for the neuratlon. 

Phixjctu meoalospila, n. sp. (^ryaXarriXer, with large spot) 

<f. 24-30 mm. Head grey; slde-tutta whitish. Palpi fuscous sprinkled with 
whitish. Antennae fuscous. Thorax fuscous-grey. Abdomen pale grey; tuft grey- 
whitish. Legs dark grey sprinkled with whitish and faintly tinged pink; posterior 
pair grey-whltlsh. Forewlngs elongate-oval, costa moderately arched, apex rounded, 
termen oblique; grey; a fine fuscous subcostal line from base to one-third. Inter¬ 
rupted by whitish; a large oblong fuscous white-edged median spot with a short 
transverse fuscous mark Just beyond; median third of costal edge pinkish; a 
suffused outwardly curved whitish line at two-thirds, cut by fine fuscous lines 
interrupted by whitish running into termen; cilia grey. Hlndwings with termen 
rounded; dark grey; cilia grey. 

Western Australia; Waroona in October; Perth In November; two specimens. 
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Gen. Blaoofhaiteb nov. (jsxaico^anp, of sluggish appearance.) 

Antennae about two-thirds. Tongue piesent but weakly developed. Palpi 
with second joint teaching base of antennae, thickened with smoothly appreased 
scales, terminal joint as long as second. Posterior tibiae hairy on dorsum 
Forewings with 2 from angle approximated to 8, 7 to termen. Hlndwinga with 
6 from below middle, 6 and 7 approximated at origin, gradually diverging, 12 
moderately approximated to near end of cell. 

Blaoopu vites pallida n. sp. ( pallid us , pale.) 

?. 86-38 mm. Head and thorax whitish. Palpi whitish sprinkled with pale 
grey. Antennae whitish Abdomen whitish; apex and underside fuscous. Legs 
grey; posterior pair paler. Forewings suboblong, costa straight, apex rounded- 
rectangular, termen slightly rounded, slightly oblique; whitish Bprlnkled with 
grey; a dlscal spot at two-thirds and a terminal series of dots grey, cilia whitish. 
Hlndwlngs and cilia whitish. 

Western Australia: Perth (I* J. Newman), two specimens. 



HYMENOPTEROUS PARASITES OF BMBIOPTERA. 

By Alan P. Dodd. 

[Read 26th July, 1829 ] 

Family Bbthylidae. 

Subfamily Scleboqibbinae. 

This small subfamily is distinguished by the fact that the antennae contain 
from 22 to as many as 40 joints, compared with 12 to IS joints in the large 
subfamily Bethyllnae. In his 1914 monograph of the Bethylldae (Dos Tterreich, 
41, Berlin), Kleffer lists six described and two undescrlbed species of 
Scleroglbblnae, which are divided between six genera; four of the genera are 
based on females, and two are erected for undescrlbed males. Of the eight species, 
four are from Africa, two from Europe, and one each from Asia and North 
America. The known females are wingless; the males are fully winged. They 
appear to be rare insects, in no case have both sexes of the one species been 
recognised. 

While the discovery of the subfamily in Australia is of Interest, the record of 
the species as an ectoparasite of an Embild deserves particular notice, since 
nothing seems to have been known previously concerning the host relations of 
these Insects. 

The single Australian example Is a female. It disagrees with the characters 
given for the four genera based on this sex, viz., Sclerogibba Rlggio and T. Stefanl, 
Tanynotiu Cameron, Mystrocnemu Kleffer and Protclerogibba Kleffer, in the 
possession of ocelli. However, in view of the small amount of knowledge of the 
group and of the limited number of species, I have preferred to place the insect 
In the type genus rather than to erect a new genua for its reception. 

ScLKaoatBBA EKBIOPTXRAE, n. Sp. 

9 . Length 4 ram. Body black, except as follows: the produced anterior margin 
of the head between the antennae Is clear testaceous, to agree with the colour of 
the antennae; the declivous anterior shoulders of the pronotum are pale 
ferruginous; there is a similar pale area across the posterior margin of the 
pronotum; posteriorly on the propodeum against the base of the abdomen Is a 
ferruginous spot Antennae clear testaceous for basal two-thirds, the apical third 
brown. Coxae black, the Intermediate and posterior pair with a pale spot at apex; 
anterior femora black, the other femora blackish; tibiae dusky-brown; tarsi 
ferruginous. 

Head flattened; from dorsal aspect slightly longer than its greatest width, 
which is at one-third its length from the posterior margin, somewhat narrowed 
anteriorly where it Is produced in the form of a broad, very transverse 'beak', the 
anterior margin of which is straight; posterior margin of head gently but 
definitely concave, not margined but sharp, since the occiput falls away very 
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parts just beyond the middle, the antennae near the anterior margin; eyes very 
wide apart, moderately large, rather narrow, extending for two-thirds the length 
of the head almost to the posterior margin, with a pubescence of very Bhort fine 
hairs; ocelli present, small, in a triangle, the posterior pair close to the occipital 
margin, separated from the eyes by almost their own distance apart; dorsal surface 
of head with fine close polygonal reticulation and very fine Bhort dense pubescence, 
and with a scattered pubescence of moderately long hairs arising from indefinite 
punctures Antennae 26-Jolnted, scape moderately stout, 2| times as long as wide, 
excavated for,tts dorsal third where it fits underneath the head, the margin of the 
excavation armed with several stout hairs or bristles, pedicel short, transverse, 
half hidden in the scape; flagellum curved, very gradually tapering to apex; joint 1 
as long as wide; 2 and the following joints distinctly wider than long, but the 
several apical joints are as long as wide, and the ultimate joint is almost twice as 
long as its basal width. Thorax distinctly narrower than the head and abdomen, 
four times as long as its width, almost parallel-sided, the dorsal surface of 
pronotum and propodeum fiat; pronotum twice as long as wide, narrowly 
impressed at the median line, rounded anteriorly, not margined laterally, the 
posterior border rather deeply concave; mesoscutum small, shorter than its width; 
scutellum convex, twice as long as the scutum, fully as long as its greatest width, 
which Is at two-thirds its length; propodeum without carlnae or carinated margins. 
Its surface flat, scarcely as long as the pronotum, widening gradually toward the 
posterior margin, thence narrowing very sharply; sculpture of thorax of fine close 
reticulation and line short dense pubescence, but without the long hairs and 
Indefinite punctures of the head Front femora very greatly swollen; middle and 
posterior tibiae as long as their femora, each with a stout apical spur; posterior 
tarsi longer than their tibiae, with two tarsal claws, one of which has a short 
broad inner tooth. Abdomen somewhat shorter than the thorax, with the same 
fine sculpture and pubescence; convex dorsally, pointed at apex; segments 1 and 2 
together occupying fully one-half the length; 1 somewhat longer than 2; S trans¬ 
verse. one-half as long as 2; 4 narrower and a little longer than S; 5 narrower 
and shorter than 4, 6 triangular, somewhat longer than 5 or than Its basal width. 

One female reared by Mr. B. A. Smith on 8th October, 19SB, at Chinchilla, 
Queensland, from a larva of Ohgotoma gumevi gurney i Frogg, var„ as determined 
by Consett Davis. Mr. Smith has supplied the following notes on this Insect: 
“The legless larva, which was nearly full-grown when found, was attached between 
the prothorax and mesothorax dorsally of the Embid larva which was in the last 
in star and was quite active. The parasite spun a cocoon, after the manner of 
other Bethyllds." 

• Holotype in the Queensland Museum. 

It is of Interest to record that a Hymenopterous larva attached to a female of 
Ollgotoma gurneyi gurneyi Frogg.. was collected by Consett Davis at Bagdad 
Valley, Tasmania, 21.1.27. 

Family ScEUozinux. 

Subfamily Sokuohinae. 

Eubidobia Aahmead. 

This genus was erected by Ashmead In 1895 (Jovrn. Trinidad Club, VoL 2, 
No. 11, pp. 264-262) with the type species, B. unchi Ashmead, which had been 
reared from Embiid eggs in the island of Trinidad, West Indies. No other members 
of the genus have been described. However, Imms (1918) has recorded the 
existence of a species attacking the eggs of Bmbia major Imms in the Himalayas, 
India. 
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The discovery of these Interesting egg parasites in Australia. Is associated with 
the recent Investigations of oar Bmbloptera by Consett Davis, to whom I am 
Indebted for the opportunity to study and describe the parasite material, which 
contains three species 

In addition to the Australian species, Consett Davis has submitted a female 
of another species, collected by himself at Colombo, Ceylon, In a nest of Oligotona 
greeniana End, In bark, 7189 

Ash mead’s diagnosis of the characters of Bmbulobia gives the female antennae 
as 18 jointed He states “Antennae Inserted just above the clypeos, 18 jointed. In 
the female terminating In a 4 jointed club, the funicular joints all very minute, 
except the first, transverse, pedicel obconlcal, stouter and longer than the first 
three or four funicular Joints united ” In the four species I have examined, the 
female antennae are 11 jointed, the funlcle Is either 6 or 6 jointed and the club 
8 or 4 jointed, depending upon the eighth antennal joint being counted as a funlcle 
or club joint, this joint Is wider than the seventh joint, but la much smaller than 
the ninth however. In this paper, It is considered as the small first segment of a 
4 jointed club 

Whether B uricM has 11- or 18 jointed antennae In the female cannot be deter 
mined without an examination of the type material Ashmead's description may 
be correct On the other hand, It would have been a simple mistake to have 
miscounted the small funlcle joints 

Despite the 11 jointed female antennae, which might suggest the subfamily 
Telenomlnae, the flanged or carinate lateral margins of the abdomen are typical 
of the Scelloninae 

The four species recognised In this paper can be distinguished by the 
following key 

1 Segment 1 of abdomen finely reticulate without stria* metanotum hidden by the 
raised posterior margin of the scutellum orUntall* 

Segment t striate for the greater part metanotum short but not hidden under the 
posterior margin of the scutellum I 

8 Abdomen narrower at base especially In the female wings extending well beyond 
apex of abdomen in both sexes lonptpennls 

Abdomen more broadly seealle at base especially in the female wings not reaching 
beyond apex of abdomen In the female and very little beyond abdomen In the 

t Postmarginal vein long much longer than the stlgmal vein frons without long! 
tudlnal rugae and striae ouetraWea 

Poetmsrglnal vein short scarcely longer than the stlgmal vein frons with long! 
tudlnal rugae and stride wutoHgotomcu 

Embidobia acbtbalica n sp 

$ Length 0 96 mm Head, mesoscutum and scutellum, and the greater part of 
the abdomen, dull black or blackish, thorax, except scutum and scutellum deep red 
brown first segment, base of second segment margin between second and third 
segments, and lateral margins ventrally, of abdomen red-brown, antennal scape 
yellow, the pedicel and funlcle joints brown, the dub dusky, coxae red brown, the 
femora rather dusky brown, the tibiae and tarsi testaceous 

Head, from dorsal aspect, transverse, no wider than the thorax, the occiput 
gently concave and with a complete occipital carlna from lateral aspect, the 
vertex and frons are regularly convex, the cheeks are moderately broad and slope 
sharply ventro-poeterlorly, from frontal aspect, the head is regular in outline, and 
Is one-half wider than deep, frontal Impression absent, but a carlna extends above 
the antennal prominence and the face Is depressed on either side of the carlna, 
eyee moderately large, wide apart, densely pubescent, ocelli moderately small, very 
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wide apart, the lateral pair separated by their own diameter from the eye margins; 
head with line pubescence and with line dense reticulate or rugose sculpture. 
Antennae 11-Jolnted, scape moderately long; pedicel almost twice as long as its 
greatest width; funicle joints small, much narrower than the pedicel, 1 a little 
longer than wide, 2 quadrate, 4 and 6 much wider than long; club compact, 
4-jolnted, joint 1 rather small, 2 and 8 each a little wider than long, the terminal 
joint as long as its basal width Thorax short, no longer than Its greatest width 
or height; pronotum declivous, scarcely visible from above; scutum very broadly 
rounded anteriorly, the parapeldal furrows absent; scutellum semicircular, 
margined posteriorly; scutum and scutellum with fine dense pubescence and line 
raised scaly reticulation; metanotum very short, unarmed; propodeum very short, 
visible laterally only. Forewlngs rather short, falling to reach apex of abdomen; 
moderately narrow, rounded at apex; distinctly brownish but paler toward base; 
marginal cilia moderately long; dlscal cilia line and dense; venation deep brown, 
thick, very distinct; Bubmarginal vein joining the costa at one-half the wing 
length; marginal vein one-half as long as the stlgmal vein, which is moderately 
oblique, straight, with a distinct terminal knob; postmarginal vein long, three 
times as long as the stlgmal vein and fully one-lialf as long as the submarginal. 
Fore and middle legs short, the posterior pair longer, tarsi 6-jolnted, the posterior 
tarsi no longer than their tibiae. Abdomen as long as the head and thorax united, 
one-half longer than Its greatest width, which la somewhat greater than that of 
the thorax; broadly sessile at base. Its lateral margins gently convex; segment 1 
transverse, less than one-half as long as Its basal width, transversely Impressed 
at one-half its length so that the base Is broadly and shortly raised; 2 two-thirds 
longer than 1, with a foveate transverse line at base; 8 the longest, one-third 
longer than 1 but much wider than long; 4-6 each transverse, together two-thirds 
as long as wide; 1 strongly striate; 2 more finely striate but smooth toward 
posterior margin, while laterally the striae fall and are replaced by fine reticulation 
and pubescence; 3-6 with fine Impressed polygonal reticulation and fine pubescence, 
the sculpture stronger and the pubescence less pronounced medially on 8. 

<f. Agrees very closely with the female, except in sexual characters. The 
forewlngs are longer, extending for a short distance beyond the abdomen, and are 
wider, with the apex more broadly rounded. Antennae 18-jolnted, the scape yellow, 
the pedicel dusky yellow or brown, the flagellum black, scape moderately long, 
pedicel slender, nearly twice as long as its greatest width; flagellar Joints monill- 
form; 1 somewhat shorter than the pedicel, one-half longer than wide, 2 and 8 
slightly shorter than 1; 4-9 quadrate or slightly wider than long, their basal and 
posterior margins truncate; apical joint about twice as long as the penultimate. 

A large series included with B. metoUgotomae and labelled "From neats of 
Metoligotoma ingens Davis, Black Mountain, Canberra, F.C.T., 26.1.86, R. V. Fyfe”. 
Two females labelled "From eggs of MetoUgotoma illawarrae Utawarrae Davis, 
Austinmer, N. S. Wales, C. Davis; eggs collected 1.2.36, parasites emerged 27.2.26”. 
The holotype and allotype have been selected from the Canberra series. 

Holotype female and allotype male in the Queensland Museum. Para types 
retained by the author and returned to Consett Davis. 

Emmoata kctoliootoicax, n. sp. 

$. Length 0-90 mm. . Head, thorax and abdomen wholly black, except that the 
lateral line or flange of the abdomen ventrally is reddish; coxae dusky black, the 
femora dusky brown, the tibiae and tarsi clear testaceous; antennae brownish- 
yellow, the elub dark fuscous. 
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Frons rather leas convex than In auatrOlica, Its median carina stronger and 
extending to the frontal ocellus; sculpture of vertex definitely but finely rugose 
In Irregular raised lines; upper half of frons Irregularly longitudinally rugose, the 
lower half regularly longitudinally striate. Antennae as In auatnXxca. Mesoscutum 
with fine scaly reticulation and fine pubescence; scutellum shining, with the 
sculpture weak and Indefinite Forewlngs just reaching or falling by a little to 
reach apex of abdomen; broader than In auatrnUca, the apex more broadly rounded; 
lightly stained brownish, not appreciably paler toward base; venation very distinct, 
marginal vein one-third as long as the stigmal, the postmarginal short, very little 
longer than the stigmal. Abdomen one-half longer than its greatest width, broadly 
sessile at base, segment 1 one-half as long as Its basal width; strongly striate, but 
medially at base Irregularly rugose, 2 very narrowly Braooth at base, followed by 
the foveate line, the striate sculpture stronger than in auatralica but giving way 
to reticulate sculpture latero-posteriorly, smooth along posterior margin; 3 very 
slightly longer than 2, medially with a close polygonal reticulation and without 
pubescence, 4 and 5, 3 laterally, and lateral margin of 2 with fine pubescence and 
fine Indefinite reticulation. 

<f. Abdomen rather more slender and narrower at base than in the female, 
almost twice as long as its greatest width; segment 1 almost as long as Its basal 
width, strongly striate but not rugose medially at base. Forewlngs a little broader 
and longer, extending a short distance beyond apex of abdomen. Antennae black, 
tbe scape and pedicel dusky-brown; pedicel one-half longer than wide; flagellar 
Joint 1 subquadrate or slightly longer than wide; 2-9 each somewhat wider than 
long, their basal and apical margins sharply truncate. 

At once differing from auatralica in the short postmarginal vein, and in the 
sculpture of the head; the frons and vertex In auatrali co are finely reticulate- 
rugose, without the longitudinal striae or rugae on the frons; the scutellum Is 
definitely sculptured like the scutum In auatralica, whereas In metoligotomae It Is 
shining and the sculpture is indefinite. 

A series Included with E. auatralica and labelled "From nests of Metoligotoma 
ingcna Davla, Black Mountain, Canberra, F.C.T., 26.1.86, R. V. Fjrfe". A small series 
bred from eggs of Metoligotoma intermedia Davis, Nowra, N 8. Wales, Consett 
Davis; eggs collected 8 10.37, parasites emerged 31.12.37. Three females bred from 
eggs of Metoligotoma eatorria Davis, Brush Island, near Ulladulla, N. B. Wales, 
0.9.36, Consett Davis. One female In nests of Metoligotoma pentaneaiana Davla, 
Five Islands, N 8. Wales, 18 3 86, Consett Davis. The holotype and allotype have 
been selected from the Canberra series. 

Holotype female and allotype male In the Queensland Museum. Paratypes 
retained by the author and returned to Consett Davis. 

A female from Lady Barron, Flinders Island, Baas Strait, collected by Consett 
Davis In a web of Metotigotoma taamanica Davis, subspecies 7, 9.1,88, should be 
referred to this species, although It differs in minor particulars. Tbs legs are 
darker, with the tibiae and tarsi brownish-yellow, not clear yellow. The antennae 
are darker, the scape being fuscous like the club, and the pedtosl and funlde 
Joints dusky-brown. Segment 3 of the abdomen la not narrowly smooth at base; 
the strlatlon Is not so strong, and on the posterior half there Is polygonal 
reticulation between the striae. 


Exudoka Lorominns, n. sp. 

9. Length 0-96 mm. Black, the base of the abdomen dull reddish; antennae 
dark, the Joints, except tbe club, somewhat brownish; coxae and femora dusky- 
black, the tibiae and tarsi dusky ferruginous. 
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Frons rather less convex than In austrahca, the median carlna extending to 
the anterior ocellus; sculpture much as In metohgotomae, the lower halt of frons 
regularly longitudinally striate, the upper frons irregularly longitudinally rugose, 
the vertex Irregularly transversely rugose. Antennae as in atisttaltca. Mesoscutum 
with line pubescence and fine raised reticulation, scutellum shining, without 
sculpture, with scattered pubescence. ForewingB extending well beyond apex of 
abdomen, moderately broad, the apex rather broadly rounded, lightly and uniformly 
stained brownish; venation light brown, moderately diBtinct; marginal vein one- 
half as long as the stlgmal vein, the postmarginal twice as long as the stlgmal. 
Abdomen not wider than the thorax, almost twice as long as its greatest width; 
segment 1 much more narrowed at base than in auttralica and metoltgotomae, os 
long as its basal width, very definitely raised and convex at base medially; 1 rather 
strongly striate, 2 rather strongly striate, the striae becoming finer posteriorly, 
smooth posteriorly, laterally with fine sculpture and pubescence; 3 for the greater 
part with raised polygonal reticulation and scatteied haiis, the sculpture finer and 
the pubescence denser laterally, smooth along the posterior mat gin, 4 and 6 with 
fine sculpture and pubescence. 

<f. Forewings very long, extending beyond the abdomen for almost the length 
of the latter. Antennae black, the scape and pedicel dusky brown; flagellar Joint 1 
as long as the pedicel, twice as long os wide, 2 and 3 somewhat longer than wide, 
4-0 each slightly longer than wide; flagellar Joints not so compact, and less 
quadrate in outline than in the other two species, gradually narrowing at base 
and apex. 

This species differs from the two preceding forms in the longer wings and the 
narrower base of the abdomen, both of these differences are more pronounced 
In the females. The flagellar Joints of the male antennae are longer and taper 
somewhat to the ends, bo that the basal and apical margins are not truncate, thus 
giving the flagellum a less compact appearance than in auttralica and 
metoligotomae. 

One female (holotype) and one male (allotype) labelled "In webs of Oligotoma 
gurneyi gumeyx Frogg., Hobart, Tasmania, 29.1.37, O. and C. Davis”. One female 
In web of NotoUgotoma nt tens Davis, 8ylvania, George’s River, New South Wales, 
C. Davis, 11.8.35. 

Holotype and allotype in the Queensland Museum. Paratype in the author’s 
collection. 

EWBIDOBIA 0H1XHTAU8, n. sp. 

Length 0-85 mm. Head and thorax black; abdomen dusky black, the basal 
segment clear testaceous; antennal scape yellow, the remaining Joints dusky 
brown; legs clear yellow, the anterior coxae fuscous. 

Head, from lateral aspect, distinctly convex; lower half of frons rather deeply 
impressed, the median carlna not extending for more than one-half the distance 
to the anterior ocellus; occipital border of tbe vertex not margined or carinate; 
frons and vertex with dose scaly reticulation and with a pubescence of rather 
inpg sue hairs; mandibles rather long, bidentate. Funlcle Joints very small, 1 as 
l o ng M wide, the others wider than long; 1st club joint small, not much wider than 
the fnnlde, very transverse, 2 quadrate, 8 somewhat wider than long. Scutum and 
scutellum with similar ueticulatlon and the rather long pubescence of the bead; 
scutellum semicircular, but rather longer than In the Australian species, some¬ 
what raised posteriorly and from dorsal aspect completely hiding the short 
metanotum. Forewings just reaching apex of abdomen; rather narrow, the apex 
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rather sharply rounded lightly stained brownish, the lntuacation deepest at one- 
half the length marginal vein two-thirds as long as the stlgmal, which is rather 
short and very oblique postmarginal long, almost as long as the submarginal, 
fully three times as long as the stlgmal Abdomen two-thirds longer than Its 
greatest width very broadly sessile, Its base as wide as the posterior margin of 
the thorax, segment 1 very little wider posteriorly than across the base, one-third 
as long as its basal width, faintly raised at base medially I one-halt longer than 1 
more than twice as wide as long, without a foveate line at base 8 slightly shorter 
than 9 1 with fine close striae 9-4 with a network of fine Impressed reticulation 
4 and 6, and 9 and 8 laterally, with numerous hairs forming a rather scattered 
pubescence 

J Unknown 

This species differs from the three Australian forms in the following 
characters the absence of striae on the second abdominal segment the raised 
posterior margin of the scutellum hiding the met&notum, the non-carinate occipital 
border of the vertex The abdomen is even wider at Its base In orientalit than in 
australtca and mctoligotomae 

One female labelled “Colombo, Ceylon In nest of Oligotoma grecniana End, 
in bark, 7189, Consett Davis” 

Holotype In the Queensland Museum 
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MISCELLANEOUS NOTES ON AUSTRALIAN DIPTERA VI 

DOULHOPOIllhAF 

By G H Hardy 


The Australian apccies of Dolichnpodldae <ue refined to eight subfamilies, 
of which one the Chryaosomatinao (these Prolefdinos lz, 1935 248), has been 
dealt with in this series There may be some doubt as tegards the subfamily 
designation of the genus Metothaga, known to me only from the female, but the 
rest of the Chrysosomalinae are cleaily diffeientlated fiom the Dollchopodlnae, 
with which may be merged the Neurogonlnae and Medeterinae The following 
should now be added to my key by inaeitlng the figuio 8’ (Hardy, 1935, 248) in 
the place of other subfamilies 

8 Hypopyglum cxinsed Urge or \cr» lira* normally reflexed so as to bo tarried under 
the abdomen or If plated apt oily opening downwards frequently highly 
cirn imentcd Post ocular test Hurt usually limited tc a single row of bristles 
and the summit ts usually slightly depressed and oppirently the antennae are 
alw tys situ it*d tcry high on the he ed with the third segment always short and 
the arista dot silly plaeed Although the venation to variable this subfamily 
Incorporates all forms eutslde Chrvsosomatlnae that hue the median vein much 
upeurved including those with this \e*m less strongly tending towards the radial 
and all that have an appendix on this vein The acrostlehal bristles are always 
btoerlal as far aie jet kn wn Doljchopooinas 9 

Hypopyglum small hardly noticeiblo or concealed Acrostkhals blserlal uniserial 



bent to e. variable degree and dlircted to lie ton verging towards the radial 
reaching the margin usually before the wing apex ParacHu* 

11 Liegs elongate abdomen gently tapering rather large stectes (Neurogonlnae of 

authors) IX 

Legs of normal length abdomen short and strongly conical not exceeding the length 
of thorax Small species (Medeterinae of authors) 13 

11 Upper median vein strongly upturned and reaching margin before wing apex 
Hypopyglum reflexed Nevrogona 

Upper median vein only slightly curved and reaching margin beyond wing apex 
Hypopyglum not reflexed Aroohnomyia 

18 Anal vein present Med# ter a 

Anal vein absent ThgptUmt 


Only one species Is known from Australia It baa venation like that of 
D itcfcsaoft Wled, and la represented In the collection before me by a male from 
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Southport and a female from Brisbane labelled with a query aa being this species, 
which reaches from Java to the Mandated Ten ltoi y of New Qulnea The specimens 
differ however by the largei else (5 mra ) and by the venation which Is more 
complete than that noted by Becker who Indicates that the fifth vein Is short 
and the second sinuous whereas these veins are complete and practically straight 
respectively on the present specimens Othei small differences occur but are 
hardly enough to show with certainty that the Queensland specimens are more 
than a variation 


Genus Pabacliub Bigot 

Six species pet haps seven aie before me Some correspond rather well with 
described forms but three are certainly undescrlbed One species Is so different 
In head characters that I place It here until Its true valuation becomes known 
there being no genua yet proposed suitable for Its reception 

Key to ipeciet of Parse Hue 

1 Fa<i of mala vory narrow narrowest in centre and entirely white r«e tf female 

broader slightly Converging to oral margin or practically parallel with a 
pulverulent white covering usually dense Posterior metatarsus net quite as 
long as so ond stgrarnt usually much shorter Hypopyglum normal > 

Face on bfth erxes equally broad and bottle shaped jellowish Posterior metatarsus 
as long aa se jn 1 thin nt t pper median vein gently curved Hypopyglum 
more swilUn than norn 1 latifames n up 

2 Legs mainly blatk Liter trclian vein bent to a rectangle Posterior metatarsus 

two thirds as lota ai iwt nl segment on male nearly equal on female 

negleotut Becker 

Legs mainly yellow 3 

i All coxae black Median vein gently curved Posterior metatarsus on female not 
quite equal to the second segment ( $) auttraliennt Parent 

Anterior coxae yellow or mainly so 1 

4 Upper median vein sharply bent approaching rectangular Posterior metatarsus 

two thirds longlh of second tarsal segment or longer when stated as such 
below S 

Upper median vein gently bent Posterior metatarsus half length of second (cO 

oiUpei n sp 

5 Intermediate tibiae with two anterior and four posterior dorsal bristles 

dm win! Parent 

Intermediate tlbue with three anterior and two posterior dorsal bristles 

oblutut n sp 

Intermediate tibiae with three anterior and four posteilor dorsal bristles Posterior 

metatarsus only slightly shortsr than second segment (9 ) trltetosui Parent 

The characters of P auitraUem t» and P iarunni are taken from published 
descriptions P trisetosu* Parent (5) before me approaches obtvsvs n sp, and 
haa the median vein similarly bent, a little more so than shown by Parent In 
the key the character median vein gently bent refers to change In direction 
of lees than 46 degrees as shown in Parent's figure 19 those approaching 
rectangular ’ are as in his figures SO and SI 

It Is worth noting that on P neglect as Becker the proportional length of the 
posterior metatarsus differs In the sexes a character Ukely to be repeated on 
auttralienns and tritetottu, which are known only from the female The two 
latter species are likely to be closely related, but I am still uncertain If the 
tnsetotut (from Gordonvale and Palm Island) before me Is correctly Identified, 
there are minor differences suggesting an allied species and the males are needed 
to ascertain this Parents species are described in Ann Boo Bd Bruzellei (B), 
Uli, 19SS, pp 184-6, figs 19-22 



t. HABDT 


347 


Paxaclii-b heoiectvb Becker 

Becker, Cap. Zool, I, 1922, 16, Hardy, Auitr. Zool , vl, 1930, 134, Parent, Ann 
Hoc. Bel. Bruxellet (B). Ill, 1932, 67 

Becker's description Is very short, is based upon a specimen from Darwin 
(Palmerston Is the older name) and agrees i at her well with Brisbane specimens 
before mo These have, on the anterior tibiae, three anterior and two posterior 
strong bristles on the dorsal side and one posterior on the ventral side The 
Intermediate tibiae have four anterior and four posterior strong bristles dorsally 
and one ventrally The posterior tibiae have four very strong bristles alternating 
with less strong ones, making seven in all anteriorly and four posteriorly on the 
dorsal side and two ventrally The bristles mentioned are liable to variation 
and exclude subbasal bristles that may appear strong but do not reach the site 
of those counted, and the apical bristles are ulso excluded, Becker makes no 
mention of these 

Bab —Northern Territory, Queensland- Brisbane, 3 J, 3 {, September and 
October, 1928 and 1930 

PAHACLll'B OBTT’Sl’B, n sp. 

d Krone metallic-green, very slightly covered with a pulverulent white. 
Antennae yellowish, third segment and arista mainly blackish Postocular bristles 
mainly white. Thorax metallic-green with red reflections mainly between the 
acrostlchals, there Is a limited coveiing of pulverulent white and a strong black 
colour shows on the area adjacent to the head, above the wings and at sides of 
scutellum Abdomen also green with black margins to each segment, anteriorly 
and posteriorly, and a strong trend towards an Interrupted black median stripe 
The blackish hypopyglum has its lamella rather heart-shaped when seen laterally 
The legs are almost entirely yellow, the basal two-thlrdR of tho intermediate and 
posterior coxae only being black The anterior legs have the normal row of 
apical bristles on the coxae, one small subaplcal on the femora and on the tibiae 
with three rows of dorsal, three bristles to each row, besides the two apical ones, 
but all these are rather small, the metatarsus Is about as long as the combined 
and equal following segments, whilst all these tarsal segments combined equal the 
length of the tibiae The intermediate legs have many bristles on the coxae, one 
on the anterior surface of the trochanters, a row of very thin ventral bristles 
and a stout one on the anterior surface of the femora, the latter placed sub- 
aplcally; the tibiae have, besides a pair of small subbasal bristles, three anterior 
and two posterior long bristles on the dorsal surface, and five subaplcal bristles; 
the metatarsus Is longer than the second tarsal segment and all segments combined 
are a little longer than the tibiae The hind legs have a single bristle on the 
coxae, another on the trochanters, a ventral row and an anterior dorsal bristle on 
the femora, the tibiae have two small subbasal bristles, three anterior, four 
posterior and one subaplcal bristle, the metatarsus Is two-thirds the length of 
the second segment which Itself equals the combined length of the remaining 
segments, and all together are a little longer than the tibiae. The upper median 
vein Is bent to a sharp angle, not quite a rectangle Length about 6 mm. 

$. Similar, with the normal wide face parallel-sided 

Bab. —Queensland: Brisbane, 8 <J, 6 $, August to November, 1928, 1929 and 
1981. 

Closely related to P. iarwinx Parent, according to description, but that species 
has a somewhat triangular lamella fringed on one side by long hairs, whereas on 
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the present species the lamellae are somewhat heart shaped attached broadly at 
the base and the hairs are uniformly short throughout That process with three 
diverging hairs at the apex is shown by Parent to be large but Is small on the 
present form which Is distinguished also by the bristles of the tibiae as given 
in the key Characters mentioned by Parent and not included above are the same 
In both species 

Pabaclub lAriiAoiPs n sp 

d Krone and postocular region metallic green with a slight covering of 
pulverulent yellow Face as broad as that on the female completely covered with 
a yellow pulverulent overlay including the clypeus The eye margins converge from 
the frons to the upper part of the face then diverge towards the oral margin where 
they again converge giving the face a somewhat bottle shaped outline The reddish 
yellow antennae have the third segment and the arista black the proboscis palpi 
and upper bristles of the head are black the lowei bristles are white 

Thorax metallic green with a large dorsal area coppery and the acrostic hal 
bristles extend further than Is normal with the genus There are six dorsal 
central bristles and two large widely sepaiated scutellar bristles and a small 
bristle outside these making a second pair Other bristles seem normal The 
metallic green abdomen has coppery reflections showing on ltB apical area and 
along the apical margins of each segment A white pulverulent overlay coverB 
almost the whole abdomen but becomes strong laterally The swollen black 
hypopyglum seems not quite normal to the genus and the lamellae are obldhg 
leaf like attached by a slender Rtalk to one coiner All the coxae are dirk 
(greenish covered with a pulverulent white) and with normal chaetotaxy this 
colour extends onto the posterior trochauteis but otherwise the legs are yellow 
Omitting the small dorsal subbasal bristles and the apical there are on the 
anterior tibiae three anterior two posterior doisal bristles and two ventrals 
on the Intermediate tibiae there are four etch anterior and posterior dorsals and 
four each anteiior and posterior ventials on the posterloi tibiae four cich 
anterior and posterior dorsals and five or six mostly small white ventrals The 
anterior tarsi are but slightly longer than the tibiae with the metataisus as long 
as the four following segments The Intermediate tarsi are longer than the 

tibiae with the metatarsus about equal to the two following segments The 

posterior tarsi are again longer than the tibiae with the metatarsus equal In length 
with the next segment The wings have the upper median vein gently curved and 
although the curve Is slight and the vein straightens yet the vein ends before 
the wing apex as in darvnni and obtueut 
$ Similar to the male 

Bab —Queensland Brisbane 2^6$ August and September 1928 
With the multiplicity of bristles on the tibiae there Is a tendency to add or 
miss a bristle here and there but In the main the character shows little variation 
If a bristle be suppressed a hair each side may Increase in slxe making two 
apparent bristles whsrs one Is normal Such fortuitous bristles are liable to 
mislead and need to be guarded against 

PASACUUS CILtPES n sp 

d Krone and face completely covered with pulverulent white the latter 
narrow and normal Antennae and arista blackish brown the latter subaplcally 
placed Postocular bristles black Thorax green with some reddish reflections 
and hardly any pulverulent overlay Thoracic bristles include six dorsocentral and 



two widely separated scutellar bristles Abdomen green with black border on 
the base and apex of each segment, and a pulverulent white spot laterally. 
Qypopyglum only as long as wide (lateral view), ending In a pair of broad 
lamellae, somewhat square in outline. Anterior coxae yellow, the others darker, 
at least on the basal two-thirds, otherwise the legs are almost completely yellow 
The intermediate and posterior coxae have one outstanding bristle apart from 
the normal marginal bristles and the hairs; the trochanters are without observed 
bristles Posterior femora with one bristle situated antero-dorsally at three- 
quartets the length; otherwise only apical bristles ate occasionally present. 
Anterior tibiae with three pairs of bristles on the dorsal side, varying to Include 
a fourth Tarsi very attenuated, with the apical segment ornamented; metatarsus 
one and a half times the length of second segment and about as long as the third 
and fifth, the fourth very slender, about as long as the first three together, and 
the fifth unusually long with six cilia on the anterior edge, tapering towards the 
apex, white on the apical half and claws hardly visible, the total tarsal length 
Is about equal to that of the femora and tibiae combined The Intermediate tibiae 
have four anterior and four posterior bristles on the dorsal side besides a pair of 
subbasal bristles and a complete complement of apical ones, there are also four 
ventral bristles, but all these are apparently subject to variation; the tarsi are 
subequal, with the segments combined a little longer than the tibiae The posterior 
tibiae seem to have normally a pair of small subbasal bristles followed by three 
anterior and four posterior on the dorsal side and no ventrals, but a set of aplcals 
Is present; the metatarsus is about half the length of the second segment and 
the others not mu], the second to fifth segments equal the length of the tibiae. 
The upper median vein Is gently bent, running thence rather straight towards 
the median, meeting the margin a little before the wing apex Length about 6 mm 

Hab —Queensland Brisbane, May, 1936, 3 £ 

From the description of P. auttraUensu Par , described from the female only, 
the presont form is distinguished by Its yellow anterior coxae, the straight 
section of the median vein, and other differences which might be sexual, but 
with the different chaetotaxy as described above, and the posterior metatarsus 
being shorter than the second segment (not almost equal to It), It seems 
unlikely that the two are conspeciflc. There is, however, a close ally, P. omatipe* 
Parent ( Treubia , vll, suppl, 1932, 316, figs. 6 and 7), of which both sexes are 
known, and Parent's description of it and that given above are the same in 
essential points, whilst his Figure 6 applies to both; the differences here He In 
the posterior metatarsus and the curvature of the upper median vein. Parent’s 
species is from Burn 


Genus Neubooora Rond 

Rond, Dipt Ital. Prod., 1, 1866, 142; Becker, Cap. Zool, 1, 1922, 61; Hardy, 
Aiutr. Zool, Tl, 1910, 124; Parent, Ann. Boc. Bci. Bruxellet (B), 111, 1921, 162, 174. 

Becker described a species of Neurogona from Formosa, recording It also 
from India, Ceylon and Assam; In addition, he quotes a pair from Queensland 
(Kuranda), all under the name ienudato. To this Parent has added a species, 
male only, from Bldsvold In which he contrasts five characters differing from 
Becker’s species. A swedes before me Is from Brisbane and the Queensland 
National Park, agreeing with Parent’s form, but differing In certain respects 
mentioned In the key; I do not know if It be truly distinct 



MI8CXLI ANEOUB NOTES ON AUSTRALIAN DIPT ERA VI, 


Key to specie* of Neurosona 

1 Ten pairs of doraocentral bristles with hairs between these and the acroatlchals 

The prescutellar del rt-sslon is unmarked Frona covered with pulverulent white 
Hypopyglum figured by Becker (fig 44) denudata Beck 

H'c pairs of dorsocentral bristles the remainder reduced to hairs not distinguishable 
from those adjacent to the at roatlihal* Prescutellar depression and disc of the 
scutellum blackish Frona covered with pulverulent yellow Hypopyglum of the 
general form figured by Parent (tig 77) 2 

2 The lateral edge of the fifth terglte on mile produced laterally triangular 

Hypopyglum with an upstanding elongate slender process In accordance with 
Parents description sipaato Parent 

The lateral edge of the fifth terglte on male normal Hypopyglum without process 


Genus Akachnomyia White 

Proc Roy Boc Tasmania 1916 262 Hardy Auitr Zool vl, 1980, 184, Parent, 
Ann Boc Bel Bruxelles (B) Ill 1932 107 (In key) — Pleuropygtus Parent. Ann 
Boc Bet Bruxelles (B) 1111 1933, 186 

The synonymy Is new In his key, Parent gave characters for Arachnomyia, 
evidently based on Whites description, which omits the prescutellar depression 
he was thus misled, renaming the genus and giving characters that are Identical 
with White’s genotype except for minor differences There are three species 
befoie me 


hey to species of Arachnomyia 

1 lamellae highly develcped and highly ornamented 1 

Lamellae quite small normal with hairs or at most with a furry covering 1 

2 Posterior metatarsus half the length of the second tarsal segment arborum White 
Posterior metatarsus two thirds the length of the second tarsal segment 

lonpipes Parent 

3 Posterior metatarsus half the length of the second tarsal segment Anterior tarsi 

with the three apical segments flattened and ornamented omotipes n ap 

Posterior metatarsus two thirds the length of the second tar'il segment and only the 
two apical segments of the anterior tarsi are flattened and otherwise not 
ornamented sp 


Arachnomyia arbori m White 

Fiona green with a strong covering of pulverulent white Face white, 
the eyes practically meet at the narrowest point Proboscis and palpi yellow 
Postocular bristles white, antennae yellow, third segment missing Thorax doraally 
metallic bronze with a green median stripe along the acrostlcbals Four pairs of 
doisocentral bristles anteriorly and a pair of large ones adjacent to the depressed 
area, which Is white covered A row of strong prothoraclc bristles, one humeral, 
one propleural, two notopleural and three others between the last and the dorso- 
centrals Scutellum with a pair of widely separated marginal bristles Anterior 
coxae yellow, the others blackish, the poeterior ones with a lateral bristle, other¬ 
wise bristles are not prominent on such parts of the legs as are present on the 
specimen Only one anterior leg Is complete, showing femora and tibiae about 
equal In length, the metatarsus very long and, together with the second segment, 
about equal In length with the tibiae, subsequent segments decreasing In slse and 
together ellghtly longer than the second segment 

The abdomen has four normal segments and the hypopyglum Is of the same 
form as on longtpes, but there is no long bristle as shown In Parent’s figure, whilst 
the lamellae, though laterally fringed, also apparently differ The general design 
of this is reminiscent of the tail of a lyre-bird (Menura victories) owing to it 
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being feathery and of a general lyre shape The fifth abdominal segment Is 
evidently present but retracted 

$ Similar to the male, face uniformly narrow, and up to six dorsocentral 
bristles ate present Third antennal segment at long aa wide with the arista 
placed In the median position Five abdominal segments piesent and two more 
Incorporated In the telescopic ovipositor, all strongly tapering to a point The 
anterior legs are similar to those of the male and the Intermediate tibiae 
and tarsi are longer than the anterior ones, with four widely separated short 
ventral bristles on the metatarsus, which equals the length of the tibiae and the 
second tarsal segment Is longer than the two apical ones combined The posterior 
metatarsus Is half the length of the elongated second and the median tiblal bristle 
la present 

Hab —Tasmania 1 £ slightly damaged, and 2 ?, the allotype and a paratype, 
from Hobart and Dunalley, February and March, 1916, 1917 and 1918 

Abaihhomyia ornatipeb n sp 

<} Conforming very closely to the genotype this species differs remarkably 
In the hypopygium which la rather small and has the lamellae small with a fur 
like covering It differs also In the last three segments of the anterior tarsi being 
highly ornamented, the Intermediate tibiae with four widely separated bristles 
on the anterior side and a bristle each on the trochanters and coxae otherwise 
the legs conform to those of the genotype The nnteilor tarsal segments have 
the last three flattened, with a fringe of long cutly halls on the edge of one, and 
short straight hairs on the edge of the two apical ones 

Hab —Queensland National Park, February 1921 1 £ only 

Genus Medethu. Fisch 

Key to species of Mcdetera 

1 Upper median vein parallel with the radial 1 

Upper median vein strongly converging towards the radial 3 

t Thoracic bristles white only two scutellar bristles ulianeo Becker 

Thoracic bristles black four scutellar bristles sp 

S Posterior metatarsus three fifths the length of the second tarsal segment 

wifli ohallfi ata Tar 

Posterior metatarsus one half the tonglh of the second tarsal to gment palmae, n sp 

Posterior metatarsus one third the length of the second tarsal segment comes n sp 

Medetkra vaimae, n sp 

£ Frons, face, clypeus and palpi greenish black occiput, thorax and coxae 
similarly coloured but tending to shine more, except on the depressed aiea adjacent 
to the acutellum, which retains a dense amount of the whitish pulverulent overlay 
that covers these parts, the abdomen is also slmllaily co/ered but quite shining 
Antennae varying to black, but normally the two basal segments are reddish and 
the arista la apically placed The proboscis, all bristles except the white 
postoculars, the femora except apex, and the hypopygium mainly, are black The 
anterior tibiae are normally stained with black, but otherwise the legs are yellow 
with occasional black apices to segments The halteree, the squama with Its fringe, 
and the wing veins are yellow 

Four apical dorsoaentral bristles are large, the others are of equal alse 
with the acroetlchals Two widely separated large scutellar bristles occur, each 
with a smaller bristle situated on the outer side along the scutellar margin The 
intermediate tibiae have a well developed anterior bristle, blackish-yellow, at 
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one third Its length and a smaller one nearby on the dorsal side The posterior 
tibiae have a light dorsal subaplcal bristle usually visible The anterior tarsi are 
subequal the Intermediate metatarsus Is equal to the length of the remaining 
segments combined The posterior metatarsus Is half the length of the second 
segment as also Is the third Wings as In nigrohalterata have the upper median 
vein first bending towards the radial thence concave but becoming convex beyond 
making It slightly sinuous 

? Similar to the male 

Hab —Queensland Brisbane 10 J 7 9 mainly collected from the trunk of a 
palm tree in my Sunnybank garden I have known the presence of itedetera on 
this palm tiee for many years but on close Inspection I find there are two 
species with the habit the companion being described below Besides the 
characteis quoted the species differ from each other In the male termlnalla 
the present one being large and swollen at Its base the other similar in length 
bit not swollen Tie two descriptions are based on matpual collected during 
August and September 19S7 after which month they become scarce 

MrDETEBA COMES U 8P 

<S Face clypeus and palpi metallic gi een varying to blue and purple Antennae 
black occiput the thorax dorsully and to a certain extent the abdomen above 
aie all coi i e y elsewl e e gieen The whitish pulverulent oveilny is dense between 
the acrostlchals forming a stripe there which dilates over the depressed area 
near the ecutellum The legs are black with traces of yellow on trochanters 
knees and sometimes elsewhere Dorsocentrals with only the two last bristles 
strong The anterior tarsi have the second segment slightly longer than the 
metatarsus the intermediate tibiae have one bristle on the anterior surface at 
about one third Its length none above and the tarsi have the first two segments 
equal The posterior tibiae are apparently without the subaplcal bristle and the 
posteilor metatarsus Is one third the length of the second segment the third 
segment a little In excess of half the second Wings like those of nigrohalterata 
except that the upper median vein Is uniformly convex throughout Its length In 
other characters the species agrees with palinae 

? Similar to the male 

Hab —Queensland Brisbane 2 J 5 $ September to October 1937 In my 
garden at Sunnybank 



OBSERVATIONS ON THE BIONOMICS AND MORPHOLOGY OF SEVEN 
SPECIES OF THE TRIBE PAROP8INI. [CHRYSOMELIDAE.] 

By D. Maboaret Cukpbtoit, M.Sc., Llnnean Macleay Fellow of the Society In Zoology. 

(Plate x; twenty-two Text-figures.) 

[Read IStta July, ISIS.] 

Although considerable work has been carried out on the systematic* of adult 
Paropsit species, the only previous blonomlcal worker was Clark, who published 
a short paper on Par op sit dilatata, a pest species in New Zealand (1930). This 
species was Introduced from Australia, and first mentioned for New Zealand In 
1921. 

Paropsis species are recorded from all parts of Australia, from Tasmania, and 
from New Guinea. Some species are common throughout Australia (e g„ Paroptis 
octomamlata). Eucalypt species are attacked chiefly, but Paropsit tmmacvlata on 
wattles, and Paropsit pictipennu and P. orphana on Leptospermum, are also quite 
common Tillyard (1926) records occasional considerable damage by both larvae 
nnd adults to young eucalypts and wattles. 

Five species of Paropsit, one of Chrysophtharta, and one of Paroptittema 
are considered In this paper. The adults were identified by Mr. Bryant of the 
British Museum. Two other species of Paropsis have also been studied, but are 
new species which have not yet been named Mr. Bryant is In possession of series 
of adults of these species, and descriptions are shortly to be published. Since the 
classification published by Blackburn In his series of papers (1894, 1896-1901), the 
genus Paroptis has been divided Into nine genera. Tribe IV of the family 
Chrysomelldae, subfamily Chrysomellnae, the Dicranostemlnt, contains 
Dicranostema, Bterromela, and Trochalodet ; Tribe V, the Paropstni, contains 
Paroptis, Proem, Paroptittema, Chrysophtharta, Trachymela, and Pyrgo. 
Paropsis, Chrysophtharta and Paroptittema are therefore closely allied: this is 
further apparent in a blonomlcal study. 

Material and Methods. 

Field observations and collection were carried out In Canberra, and in the 
Sydney district, the species studied being found in quantity in both places. Larval 
groups were studied both under natural conditions and In the laboratory; a satis¬ 
factory breeding technique was evolved. Adults collected from the trees readily 
mated and laid eggs In captivity. It was found that the adults, if not overcrowded, 
could be kept readily and conveniently In Agee jars with screw-top lids, in which 
were wire-gauze inlets. Fresh leaves must be provided dally. Not more than ten 
beetles should be kept In each jar. Mating and ovlposltion took place normally. 
The use of the Agee jar-Is a good method for obtaining records of egg batches from 
individual females. 

Both eggs collected In the field and eggs laid In captivity were bred through. 
As long as the larvae have a sufficiency of fresh leaves they do not wander until 
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ready to pupate. The most convenient containers for the twigs me straight glass 
tubes about 4* long. Fresh leaves are .necessary dally. Differences in the length 
of the various stages, and in the larval behavioui, under natural and under 
laboratory conditions, were small. 

Both Hymenopterous (Chalcldold) egg parasites and Dipterous (Tachlnld) 
larval parasites were bred out Cocoons of some Hymenopterous larval 
parasites were obtained, but the wasps did not emerge. The egg parasites 
were bred in test tubes, and fed upon cut raisin. They oviposited readily. The 
slight amount of work done on the egg parasites Indicates ease of handling, and 
ready breeding under laboratory conditions. It Is always possible to obtain fresh 
Paroptit eggs by keeping adults In cages with suitable food, and thus the Bupply 
of eggs for the parasitic wasp larvae can be maintained To obtain the TachlnldB 
collected llnal-instar larval material was placed in cages within which were 
galvanised iron trays containing earth: the larvae pupated in this, and were left 
undisturbed until either the beetles or the parasites emerged. 

A similar procedure to that Just described was followed with laboratory bred 
material, the larvae dropping into the earth when ready to pupate 

Damage. 

As previously mentioned, the damage to the leaves is caused by both larvae 
and adults. The adult feeding on Eucalyptus leaves cuts the tissues in strips from 
the edge of the leaf into the midrib, so that there results a concavity in the leaf. 
The end result is a more or less regular series of notches, and, if the beetles aie 
numerous, the whole tree appears ragged (PI x, fig 1) The adults feed alone, 
never aggregated. On the other hand, the larvuo feed in groups, destroying one 
leaf before moving to the next. They strip the tree of its young leaves and shoots, 
both aplcally and laterally, leaving only bare twigs (PI. x, flg. 1). Thus the 
damage caused by the adult, and that due to the larvae, are quite different in 
appearance, so that it is possible, on examining a tree, to decide whether It has 
been attacked by the Immature, or by the mature, form 
Bionomict. 

The eggs are laid on the leaves or stems of the young upper and lateral shoots 
of the trees. When the egg is ready to hatch, pleasure is concentrated in the 
thorax, so that the hatching spines on each side of the body (Fig 1) pierce the 
chorion. By vermiform movement the spines are repeatedly drawn longitudinally 
down the egg, functioning only on the backward stroke, l.e, from head to anus. 
Finally two slits are cut The larva presses on one slit to widen it and forces its 
way out Its thorax emerges first, then its head and legs, and by clinging to the 
nearest object it is able to draw out the abdomen. In about half an hour the 
pigmented areas ot the body have darkened. The larva then begins to feed on the 
eggshells (PI. x, fig. I). All larvae In an egg cluster hatch out at about the same 
time, and remain feeding until the empty shells have been completely eaten. They 
may remain up to two days with the egg-mass, usually less, before moving in 
search of green food. The larvae are very active and capable of moving long 
distances. 

First-lnstar larvae are very gregarious (PI. x, flg. S). In all instars feeding 
takes place generally at night, in aggregations on one leaf, the larvae re m a i ni n g 
quiescent during the day. Final-instar larvae feed voraciously and move abont 
more frequently; they are responsible for a large part of the total damage. When 
fully fed. they either move downwards or else drop straight from the leaf to the 
ground, and wander about on the soil till & suitable point of entry is found. Before 
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pupation they enter upon a motlonleee “prepupal” stage, assuming a curled position 
In the pupal cell (PI x, flg 4), which is formed at a depth of 2'-8* It consists 
of earth particles cemented together by a dark brown and veiy sticky exudation 
from the anus The pupal cell is spherical and vety ft agile, completely enclosing 
the prepupa When the adult emerges there are left behind In the broken cell the 
cast larval and pupal skins 


Paropaia reticulata 
Cbryaophtharta vartcollta 
Paropaia maculata 
Paropaia brata 
Paropewterna Uturata 
Paropaia obaoleta 
Paropini aigrota 


Mtimbtr of ecsa per batih 
10 100 usually to 80 
About 40 

Muy lx up to 24 usually t 
20 40 
About 12 

Virus front 1 10 usually ( 

1 One batrti tnly) 


, -*— —> Total develop 

Species Incubation 12 4 4 1 repupa Pup i mental period 

P reticulata 10 14 days 67 45 57 >7 56 81. 67 weeks 

C voriaollia 5-6 days 504544^0 46 7 45 weeks 

P maculata 4 b days 35751410 12 14 \b ut 5 weeks 

p btata Not known 4 754 5 4 7 10 58 weeks 

P liturata Ilevelopimnt tl iy« 1c <ciupksuppn ximitely th< suite time isP beata 

P obaoleta 4 3 4 4 4 2 7 2 7 7 5 0 10 4-E weeks 

P aeprota total decclopmontal ptrlod from egg to adult ibout 4| weeks 


The total developmental periods cannot be compared, Btnce the observations 
were made at different periods of the year, some at Canberra, and some in Sydney 
A defence mechanism Is present in the lai vae of the species studied The 
only previous records in Chrysomelidae ot defensive structures of the kind found 
in these larvae are those of Miller (1936) and Clark (1930) for Paropaia species 
in New Zealand, and Gahan (Phytodecta viminalla —London, 1922) The actual 
mechanism was not described This defensive mechanism Is present in all Instant 
of all species examined, but in those species (eg P beata) which carry a heavy 
covering of bristles It is not so well developed, nor Is it as readily protruded, aa 
In those larvae which have no protective hairs It consists ot a pair of 
lntegumental invaginations capable of being everted by localised pressure of 
body fluids between the 7th and 8th abdominal tergltes (Fig 2) A repellent 
secretion is carried at the Up of the evaglnated horn Detailed anatomical and 
histological descriptions will be published later 

The adults are negatively geotroplc on emergence from the pupal cell They 
fly readily, making short abrupt flights from one part of the tree to another 
Spread of the Insect takes place by migratory flights, which, according to Clark 
(1980), occur in the heat of the day It was found, however, that adulta are most 
active before midday and in the late afternoon Copulation and ovipoaltlon take 
place at these ttmea When quiescent the beetles usually remain on the under- 
surface of a leaf If disturbed, they drop to the ground with their legs and 
antennae folded flat on the undersurface of the body, it la difficult then to 
distinguish them from the background ot dead leaves and twigs When actually 
handled on the leaf or stem, the beetle clings tenaciously, and Is hard to dislodge 
The adult feeds both during the day and at night 

On any given tree throughout the season (November-March) the larval damage 
is much more noticeable than that of the adults, which are more scattered, 
dispersing by migratory flights The last gsnsrmtlon of imagines, after emergence. 
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congregates In large numbers on the host trees and It Is at this time after the 
larvae hare ceased feeding that the damage done by the adults becomes most 
conspicuous (Pi x flg 1) During this period of Intensive feeding masses of 
fat body are collected Paroptu species overwinter In the adult stage sheltering 
in crevices of bark or under stones and leaves on the ground It is possible that 
it may also overwinter as pupae or prepupae but no Held evidence in support 
of this was obtained Feeding adults were collected in Canberra as late as the 
middle of May although the larvae had disappeared finally from the field about 
the beginning of April All recent damage seen at this time was due to adults 
which were present in swarms on the trees little migration took place The 
beetles are not gregarious and do not ovei winter in groups Probably the final 
generation of larvae enter the prepupal stage about the first week of April and 
emerge at the beginning of May They then feed until they have accumulated 
enough fat body to last through the winter 

Adults of Paropsis obsolete kept indoors through the winter continued to feed 
they emerged in May and laid several egg batches at the end of July In the field 
the adults were on the wing by early October by mid October eggs and first 
and second instar larvae of Paroptit reticulata were to be found at Narrabeen 
Sydney Paropsis species have therefore an extended season and are absent from 
the field for a few months only each year The life cycle ranges between four and 
seven weeks (see Table 11) so that theie are several generations every year 
the adults are fairly long lived and ovipoeitlon starts within a week to a fortnight 
after emergence Considerable overlapping of generations occurs since each 
female lays several egg batches 

Larval Associations 

A most interesting feature exhibited by these larvae is the manner in which 
they group themselves upon the leaves This has been found to be so invariable 
in certain species that it is a reliable diagnostic feature maintained normally in 
all Instars although it may be lost to a certain degree in the last Some of the 
species studied are definitely gregarious and remain so throughout larval life 
others show loose association only and the rest are solitary In the first category 
fall Paropsis reticulata and Ohrytophtharta varicollis the larvae of which have 
distinctive and Invariable types of association Paroptit maculata P aegrota and 
P obtoleta have a less well defined type of association while Paroptit beata and 
Paroptitterna Hturata are almost solitary in habit 

The larval grouping in P reticulata consists of a more or less compact series 
of overlapping rows resting longitudinally on the leaf the heads of the larvae 
in each row touching the ventral thoracic regions of the next anterior larvae 
This arrangement gives the maximum amount of mutual protection it Is 
broken while feeding but resumed during the daytime This larval association 
is valuable for macroscopic diagnosis of the species durlng^the first three ins tars 
The grouping shown in Plate x figure S is not Quite typical 

The fcrvae of Chrytophtharto varicoHit arrange themselves on the leaf in 
circular fashion overlapping when numerous with their heads all pointing toward 
a central focal point the larvae lie along the radii of the circle In this species a 
group containing larvae of all Instars has been seen Indicating that the members 
hatched from more than one egg mass 

In ParoptU maculata P aegrota and P obsoleta the larval association is in 
pairs or more up to many They always tom a single row with the tip of the 
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abdomen of the foremoet larva resting on the body (usually the thorax) of the 
next following larva. When not feeding they are always found In the angle 
formed by the Junction of a lateral shoot with the main stem of a twig. They are 
solitary In feeding habits (compare with P. reticulata and Ghrysophtharta 
vartcolllt, In which (he larvae feed gregariously and when resting do not migrate 
from the leaf they are attacking). 

The larvae of Paroptis beata and Paropautema hturata are not gregarious, 
and any accidental association is in pairs or In loose groups of 3 or 4 They 
are more Inclined to wander than the other species, particularly in the last lnstar, 
when they are easily disturbed 

In all species, the groups frequently move from place to place, and break up 
while so doing, but they always reassemble in the original formation This larval 
association Is flexible enough, however, to allow grouping not only of different 
Instars of the same species, but of the same and different instant of different 
species. This complex type of combination Is only found on very small trees 
where the larvae are extremely numerous 

General Morphology 

The egg is elongate-oval in shape, 1-6-3 0 mm long and 0-6-0 8 mm wide 
The most striking eggs are those of ParopsU reticulata, which alone have an 
external ornamentation separate from the egg Itself (Fig. 3): the other species 
Investigated have either a tuberculate shell (PI x, flg 8), a slightly reticulate, or a 
smooth and shining one (PI. x, flg 11) For detailed descriptions see below It 
is worth noting here the great differences In the placing of the eggs at opposition 
by the females of the various species (see egg key) About 24 hours prior to 
hatching various dark structures are visible through the chorion (Flg. 1)—ocelli, 
spiracles, mandibles and tarsal claws, hairs If present (partially obscured In 
tuberculate eggs), and hatching spines Of these structures the most conspicuous 
Is the row of batching spines on each side of the body 

The larvae are elongate, the abdomen is slightly curved at the posterior end 
In all species, upon hatching, the larva Is colourless or pink, except for those 
structures already mentioned, but darkening occurs on exposure to air; the head 
capsule, prothoracic shield, legs, sclerotic areas of the 7th, 8tb, and 9th abdominal 
segments, and the body tubercles, all turn black The first lnstar Is readily 
distinguished because of the paired hatching spines present on the meso- and 
metathorax and first abdominal segment respectively These are plate-like sclerotic 
areas (modified body tubercles) carrying heavy protuberances with sharp cutting 
edges. In species with tough-shelled eggs, or with points, in species with thln- 
shelled eggs. Similar egg-hatching mechanisms occur quite commonly in other 
genera (see Sikes and Wlgglesworth, 1931, Van Emden, 1926; Rltterachaus, 1926). 
The hatching spines are lost at the first ecdysls. The Anal (the fourth) lnstar is 
the most conspicuous and striking in coloration, as a rule 

“Body tubercles" are the pigmented, round or square seta-bearing areas which 
present a regular arrangement repeated on each segment, an arrangement most 
apparent In the first six abdominal segments They are not Invariably present 
In every lnstar. In addiUon, one species has been collected In which they are 
absent from the larva, at any stage. The sclerotic areas of the throe terminal 
abdominal segments are an outstanding feature of the larvae. They are present 
in all Insure of all species studied They represent enlarged and fused tubercles 
analogous with those of preceding body-segments In general, the first two 
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sclerotic areas are double, that of the 9th segment single (Fig 4) The body 
tubercles occur in two distinct arrangements, the larvae of all species studied 
conforming with one or other In two species Poropau beats and Paroptiattrna 
hturata, the setae become elongated into large and conspicuous bristles The 9th 
segment always carries a pubescence The meso and metathorax are frequently 



Fig 1—Egg of Pm opsin uluulata hatching spines visible through chorion x 11 
Fig 2 —Paiopsh ictlrulatn (Inal instar showing horns of defence mechanism fully 
extended x 10 

Fig 1 —Paroptls reticulata egg showing external ornamentation x 12 
Fig 4 —Diagrammatic representation of tubercle pattern of Parapets reticulata 
lurvae (right half of the body only) 

Fig 5 —Diagrammatic representation of the tubercle pattern of GhrpaopMharta 
varicolits larvae (right half of the body only) 

Figs 6 7 —Flrat-lnatar larvae of Paropsis reticulata x 12 Note hatching spines 
Figs 8 9 —Flnal-lnstar larvae of Paroptit reticulata x 4 
Fig 10 —First Instar larva of CkryccpAtHarta varicolits x 12 
Figs 11 12—Flnat Instnr larvae of Chrytophtkarta varteollti x 4 
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characterised by the presence of 2 large lateral kidney-shaped tubercles, and the 
prothorax by a pigmented prothoradc shield 

The first type of tubercle arrangement la that seen in Paroptia reticulata 
(Fig 4). Tbe pattern on the body of the larva is divided by the rows of spiracles 
Into a dorsal supraapiracular and lateral subsplracular parts The latter has two 
pairs of tubercles to each segment, except the prothorax, which has one pair, and 
the metathorax which has three pairs. The supraBpiracular region Is 
the distinctive part of the pattern In the mesothorax, metathorax and first six 
abdominal segments there are two transverse rows of six tubercles each on each 
segment, which fall into two groups of three on each side of the median 
longitudinal line The sclerotic area of abdominal segment 7 includes all tubercles 
except the outermost two of the second group of three- the sclerotic area of 
ubdomlnal segment 8 is extended to include all the tubercles of the suprasplracular 
arrangement seen In the other segments Segment 9 Is completely pigmented 

Paroptia beata, P obsolete and Paropsistei na hturata possess a tubercle 
pattern corresponding with that of P reticulata 

The second type of arrangement of tubercles Is seen in Chryaophthaita 
varicollit (Fig 6) Again, It Is divided Into a suprasplracular and a subsplracular 
part In the latter, there are two pairs to each segment, except the prothorax, 
which has none, and the metathorax, which has three. The suprasplracular 
tubercles of the meso- and metathorax are arranged In two tiansverse rows of 
six, but on abdominal segments 1-6 the arrangement Is quite distinct from that 
seen In P. reticulata larvae Tbe suprasplracular pattern in these segments 
consists of two transverse rows of eight and six respectively, and these are 
grouped on eueh side into two sets of three separated by a single tubercle lying 
In the lower row—contrast this with the arrangement In P reticulata. Abdominal 
segment 7 carries three tubercles on each side of the sclerotic area In spite of 
the close superficial resemblance of these larvae, they can be readily distinguished 
by examination of the 7th abdominal segment, which In P reticulata has two 
pairs of free tubercles, while in Chrysophtharta raruoIlls it has three pairs 
Paroptia maculate corresponds with Chryaophthurta varicollit 
Two other species of Paroptia have been studied In the immature stages, one 
of which has a tubercle pattern Identical with that of Chrysophtharta varicollie 
The second species possesses no body tubercles, only the sclerotic areas of the last 
three abdominal segments Unfortunately the tubercle pattern in Paroptia aegrota 
was not studied, but this species resembles closely Paroptia maculate In general 
appearance and habits 

Hpciifu Uot phology of Immature Stagea 
1 —Paroptia reticulata Marsh 

The eggs are deposited upright arouud the stem of a young shoot, forming a 
compact ringed cluster, the members of which project radially, and adhere to one 
another (PI. x, figs 6, 6). The eggs are also at times laid with tbe same 
formation round the tip of a leaf. They are the only eggs (of the species studied) 
carrying an external ornamentation, which is moulded by the ovipositor during 
passage to the exterior. This ornamentation compilers four projecting horns 
and four longitudinal .stripes (Fig. 8). The colour of the egg varies from 
almost white to mauve, the usual oolour being pink, while the translucent horns 
and stripes vary correspondingly from golden to purple. The latter are eaten 
away by the newly-hatched larvae before the rest of the egg, and therefore may 
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represent a apodal food. The chorion la reticulated, thick and tough, and the 
hatching aplnea of the larva are heavy and knife-like. 

Outstanding featurea of the flrat-lnatar larvae (Pigs. 6, 7) are the large 
kldney-abaped tubercles on the mesothorax and metathorax. The tubercle pattern 
haa already been described. The setae of the body tubercles are short and only 
evident microscopically, so that the larva has a smooth appearance; the general 
body colour is a shiny yellow, with contrasting black pigmented areas 

The pigmentation of the body tubercles and prothoraclr shield is lost during 
the 2nd and Srd Instar, so that the body is a bright glistening yellow with head 
capsule and terminal abdominal segments shining black, and legs and spiracles 
brown These larvae can be differentiated from those of Chrytophtharta varicollit, 
which they resemble closely, during these instars, by the bright and glistening 
colour and the brown spiracles (Chrytophtharta varicollit is dull cream in colour, 
with black spiracles), and by the characteristic attitude assumed in grouping 
(see above, p. 368). The body tubercles are rounded, not square as in Paroptit 
beata 

The llnal-lnstar larva is unmistakable (Figs 8, 9). The pigmented areas of 
the body are greatly increased, and stand out sharply against the general yellow 
or cream of the body. The prothoraclc shield Is black, but the legs are brown 
There is a median longitudinal black line extending from the prothorax to the 
7th abdominal segment, and including four tubercles In each segment There 
also are large lateral black areas on abdominal segments 1-6, each partially 
enclosing a white spot The lateral tubercles enclosed In these areas are extremely 
prominent and bear numerous setae This heavy pigmentation Is not unusual in 
flnal-instar larvae—melanin formation Is supposed to provide an excretory 
mechanism for disposing of various toxic phenols arising In metabolism. The 
typical tubercle arrangement is present: those dorsal tubercles free from the 
general pigmentation stand out sharply. These larvae cannot be mistaken for 
those of any other species, and are well known to collectors, since they are so 
conspicuous on the tree. Paroptit reticulata is one of the commonest species found 
in New South Wales Larval association is not Important as a diagnostic feature 
in this instar, and may be lost to some extent. 

The pupa is pale to bright yeUow, with light-brown pubescence and bristles 
The terminal portion carries a ventral bilobed dark-brown shield and two rows 
of small brown tubercles The wing sheaths and legs are pallid and translucent. 
The hindwings show black, and the elytra pink just prior to emergence. The 
adult does not show the full pigmentation for a few days after emergence. 

2 .—Chrytophtharta varicollit Chap. 

The eggs are deposited in longitudinal, overlapping rows on the dorsal 
surface of leaves at the extreme tip of the young shoots; the arrangement may 
be very regular or rather irregular (PL x, figs. 7, 8). Bach egg is attached at one 
end. The colour is white to creamy-yellow; the tuberculate chorion Is very 
thin and readily cut at hatching. The hatching spines of the flrst-instar larva 
are slender and hooked. 

The flrst-instar larva (Fig. 10) has head capsule, prothoraclc shield, body 
tubercles (including sclerotic areas), and legs of dull black. The general body 
colour is yellowish or creamy. The second and third Ins tars lose the pigment of 
the prothoraclc shield and of the body tubercles, retaining that of the head 
capsule, terminal sclerotic areas and legs. The lateral tubercles of the 8th 
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abdominal segment, however, remain black and conspicuous In the second Ins tar, 
and In the third instar the lateral tubercles of the 7th segment are pigmented 
In addition; also the ventral surface of the last three abdominal segments becomes 
quite black. 

The Anal Instar Is distinctive (Figs 11, 12), with a heavy black line running 
medlanly down the dorsal surface, from the mesothorax or metathorax to the 
7th abdominal segment The head capsule and legs are black; the terminal areas 
of the abdomen form an almost complete black area, enclosing the lateral tubercles 
of the 8th segment. The subepiracular tubercles on each side of the body are 
black and conspicuous, and surrounded by pigmented areas, which form two 
longitudinal black lines laterally. The terminal ventral part of the abdomen Is 
heavily pigmented 

The pupa resembles that of Paropsit reticulata 
3 —Paropsit macvlata Marsh 

The eggs are laid upright on the edge of a leaf (PI x, fig 9) or on a stem 
(PI x, fig. 10), always evenly spaced from each other, and fixed by a light-coloured 
cement They are generally so arranged that they are alternate and opposite, 
placed at an angle of almost 180° to each other. The colour is purplish to bright 
brown, sometimes dull green, the chorion is tough and reticulated. In this case 
the body tubercles can be seen through the chorion before hatching, and also 
short stout bristles. 

Flrst-lnstar larvae are thin and elongate (Figs. 13, 14) They are brown in 
colour. The tubercles, which become noticeably laigei towards the end of the 
body, are black and rough, and carry short black bristles. The lateral kidney¬ 
shaped areas of the meso- and metathorax are conspicuous The head capsule, 
legs, prothoraclc shield, and sclerotic areas, as well as the tubercles, are black. 
In the second lnstar the general body colour Is greenish-brown to brown, and the 
prothorax Is greenish-black. There are a number of small tubercles scattered 
over the body, distinct from the main pattern The only difference in the third 
lnstar, apart from the Increase In size, Is a further increase in roughness and 
conspicuous appearance of the body tubercles, which are now clearly visible to 
the naked eye. The terminal sclerotic areas are very rough and almost fused 
into a complete shield; the dorsal tubercles of abdominal segments 4, 5 and 6 
are extremely large, and the lateral subepiracular tubercles have nearly merged 
into one another. The abdomen, viewed dorsally, Is much wider than the thorax, 
curved (almost humped) and tapering abruptly posteriorly 

In the final lnstar the head capsule and legs are black, the prothoraclc shield 
partially black only, its lateral yellow areas flecked with black specks Below 
the level of the spiracles on each side there Is a broad and rough Mack ridge 
extending from the mesothorax to the 8th abdominal segment, and including on 
each segment two large black tubercles carrying numerous setae The colour of 
the meso- and metathorax and first three abdominal segments is yellowish-green, 
with small but conspicuous black tubercles Abdominal segments 4, 5 and • are 
much enlarged, with white areas In each segment surrounding the first three 
tubercles on either side of the median line; the lateral regions are black The 
terminal sclerotic area# are fused, forming a large shield. As the larva approaches 
the end of the lnstar, the colour changes, and whole body becomes pinkish. The 
meso- and metathorax and two first abdominal segments are greenish-pink; S, 4, 6 
and 6 are deeper pink, almost red laterally, with the white areas standing out on 



383 


H011P1I0I l 


I RIB* PVROPRIM 


the dorsal surface The colour again change* to a uniform pink which include* 
the white areas and the body tubercles become sunken and less noticeable In the 
general swelling of the body The broad lateral bands remain black throughout 
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The pupa la salmon-pink In colour, with light-coloured pubescence on prothorax 
und abdominal segments. The usual chittnlxed structure at the end of the abdomen, 
uml two rows of small brown tubercles, me present. 

4 — Haropxu bcatu Newm. 

The dark-brown eggs uie deposited in two flat rows on the dorsal surface of 
the leaf, adhering by theii sticky coating (PI x, flg. 11). The eggs are smooth 
and shining, the chonon is thin und tough. The egg has a peculiar feature in the 
piesence of a small laised circular mea with a distinct rim at the upper end of 
each egg, the chorion Is slightly wrinkled round the rim of this thinner area. 
Through the chorion may be seen numbeis of long hairs. 

The larvae when just hatched are pinkiBh in colour, with long black bristles 
(Figs. 15, 16) Latei In the instar the tlioiax becomes green, and the abdomen 
biown The head capisule, legs, prothoraclc shield, body tubercles and teimlnal 
sclerotic areas me black. The body tubeicles are square The Bame colouring Is 
retained through the succeeding instars, with inctease in length the differentiation 
ot thorax as clear yellow-green and abdomen us reddiBh-brown Is more striking 
The developing larva is characterlxed in each instar by reduction of pigmentation 
(instead of increase, which occurs In most cases) in the terminal sclerotic areas 
of the 7th, 8th and 9tli abdominal segments. The thoracic tubercles become less 
conspicuous, and the doisal abdominal tubercles become relatively larger and more 
protuberant, but less pigmented In the Anal instar they are almost continuous 
acioss the body surface The Innermost tubercles In each segment are light brown, 
the outer black. The prothoraclc pigmentation also decreases in the second and 
third lnstars (Figs 17 and 18, 19 and 20). The lateral tubercles lemain black and 
prominent, and are veiy heavy and conspicuous in the final instar (Fig. 21). The 
head capsule is black, and the legs are brown. In this instar 

In addition to the long bristles present in all lnstars, there is a pubescence of 
fine silvery hairs arising from the tubercles, and evident even to the naked eye 
(pmt of this pubescence haB been left out of the drawings, owing to difficulty of 
adequate representation) It Is most conspicuous in the second and third lnstars. 
It Is or Interest to note that the coloration of these larvae corresponds quite closely 
with that of the EucalyptB on which they were found, and which had reddish stems 
and green leaves. Protection is apparently afforded by this coloration and by the 
numerous bristles, for the usuul defence mechanism of the larva, though pi csent, is 
i educed in size and is not often used. In this species there is ready regurgitation 
of food material from the mouth when the larva is stimulated. 

The upper half of the pupa is pinkish-yellow, with pale bristles arising from 
the prothorax. The abdominal portion la bright pink with a light-coloured sparse 
pubescence of long hairs arising from the lateral tubercles, the last throe segments 
carrying coarse light-brown briBtles. The tip of the abdomen Is dark brown. The 
adult does not attain its black and red colours until a day after emergence. 

5 .—Paropmgterna Ixturata Marsh. 

The arrangement and general appearance of the eggs is very similar to that 
of P beata. A similar raised area is present. The eggs of this species are grey 
in colour with a pink tinge at the end. They are smooth and shining, with a 
sticky coating, and the chorion la thin and tough. The larvae in all lnstars are 
very similar In appearance to those of P. beata (PI. x, fig. 12). Their coloration, 
the shape and arrangement of the tubercles, presence of long bristles and silvery 
pubescence, and degiee of larval association all correspond In the two species, 
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except that In the final lnatar none of the abdominal tubercle* are black The 
pigment la completely loet In P Hturata The pupae resemble those of P beats 

• —ParoptU obioleta Ollv 

Egg* are usually laid upright In a single evenly spaced row along the upper 
surface of a leaf (PI x fig 13) sometimes on the edge (Tig 32) The coloui 
of the egg Is a deep livid brown and the cement Is a purplish colour The chorion 
Is tough with a slight reticulation but a general smooth appearance and short 
bristles are visible as in Paroptit maculata 

The short stout larvae are dark brown in colour Head capsule legs 
prsthoraclc shield sclerotic areas of the abdomen and body tubercles are black 
The head capsule has conspicuous and comparatively long bristles short stout 
bristles project from each tubercle while those of the terminal sclerotic areas are 
long and coarse There Is nothing very distinctive In the appearance of the larva 
and it changes little In the next three lnstars It Is exceptional In that the final 
instar Is not conspicuous or different from the others In general colour or 
markings even In P beata and P Hturata the tubercles of the final lnatar ate 
very greatly enlarged and render this stage easily distinguishable 

7 —Paropns aegrota Bolsd 

Only one batch of these has been seen The eggs ate bright yellow and slightly 
tubeiculate laid upright and circularly at the tip of a leaf (PI x fig 14) 

The first lnstar larvae are similar In appearance and type of association to 
those of P maculata In the second and third instars a black central longitudinal 
line la present the sides of the body are black and the general body-colour Is 
orange The dot sal tubercles are yellowish Head prothoraclc shield legs and 
terminal sclerotic areas are black In the fourth lnstar the prothoraclc shield is 
black centrally and orange laterally there Is one paii of lateral orange spots on 
each of the first seven abdominal segments The general body-colour Is a dull 
orange with a black central line running from the prothorax to the 7th abdominal 
segment The tubercles are black and become increasingly prominent towaids 
the end of the body The abdomen Is much broadei than the head and tapers 
to a point 

In the pupa the upper half of the body Is brownish black and the abdomen 
pink The prothoraclc bristles are brownish and the pubescence of the abdomen 
fine and silvery 

Tentative Keys to Eggt and Larvae 

1 Larval key 

With many of the species the final lnstar is so distinctive that it cannot be 
mistaken for that of any other species descriptions have already been given The 
second and third lnstars might be confused In one or two species but they generally 
resemble the first lnstar The first lnstar is easily recognisable because of the 
presence of the hatching spines and this key Is based on larvae of this lnstar 
The key is tentative only but the tubercle arrangement on which it Is based seems 
to be a constant character and its value may be substantiated by further study 

1 Tubercles of abdominal segments 2 S Inclusive dorsal to the line of spiracles 12 

In number 2 

These tubercles 14 In number 4 

2 Tubercles round or oval bristles short 2 

Tubercles square with long bristles ParoptU beata and Paroptiitema Mtsroto 

Final lnstar larvae In which none of the abdominal tubercles are black. Bgg 
batches with 12 egg* colour of eggs grey Paropititerna Ht rata 





J ggn pi a ed upright non tuberculate chorion 
Hkkb laid flat 

than grouped In cluster! and touching 
Jfggn spaced from each other not touch ng 
hggs with external ornamentation form ng a c 
may be white to mauve 
Eggs w thout ornan entatlon grout not so compi 
Arrangement in a linear row 
Arrangement with eggs alternating at 180 to es 
Kggs wltl tuber ulate chorion 
Vggn with horlon smooth shiny and sticky C 
Col r (.re 


mpact group Colour generally pink 
Par op *is reticulata 
t Colour yellow Paroptis asgrota 
Paroptis obtolota 
ich other ParoptU maoulata 

ChrytopHtHarta varioolUt 
lour deep l rown ParoptU beata 
Paroptltter aa Hturata 


Parasites 

1 hgg pat antes 

Two egg parasites weie bred out (Chalcldold Hymenoptera) The commonest 
Is Neopolycystus msectifuiax Qlr (Pteromalldae) of which the male only has been 
described It was bred by the writer from P reticulata eggs Baoanusia al 61/un tele 
Oli was also obtained from P reticulata eggs Neopolycystus intecttfurax was bred 
In large numbers In the laboratoiy From one original batch bied from field 
material three generations were bred through with an average cycle from egg 
to adult of 12 days The wasps oviposit readily In the fiesh egg batches supplied 
to them They did not oviposit in egg batches of Chrysophtharta t ancollis 
2— Larval parasites 

The host larva is not killed by the Tachlnld parasite until the fourth Instar 
or even until the prepupal stage has been reached—parasite larvae have emerged 
from the host eight days after the latter has ceased feeding A parasitised larva 
can be diagnosed by tbe presence of a discoloured patch (caused by the sheath 
of tbe parasite) on tbe pro- or mesothorax usually just above the leg In tbe 
centre of the patch Is tbe small hole used for air supply by tbe parasite Also the 
host larva appears oily and brownish in coloui when the paiasite larva is nearly 
mature Tbe Internal organs are completely demolished and tbe parasite leaves 
the empty Integument by a hole cut In the thoracic ventral surface Sometimes 
pupation takes place Inside the host There may be more than one parasite per 
host but only one comes to maturity It always lies wltl the anterior end directed 
posteriorly In the host respiring by means of tbe anal stigmata through the 
thoracic apeiture and when fully grown occupies ths whole body-cavity 

All attempts at obtaining parasitism of the larvae In captivity were unsuccess¬ 
ful The Tachlnld adults bred out have not yet been Identified 
Summary 

The morphology and bionomics of five species of Paroptis have been 
considered These species are Paroptis reticulata P maculata P aegrota P beata 
and P obsolete Two other species closely allied to Paroptis species have also 
been considered These are Chrysophtharta vanooUit and Paropsisterna liturata 
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Two interesting features noted in this study are the various kinds of larval 
association, and the different arrangements of the egg clusters. Drawings and 
descriptions of eggs, larvae and pupae have been made, and tentative keys for the 
larvae and for the eggs have been included. 
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DESCRIPTION OF PLATE X 

Fig. 1 —A branch damaged both by larvae and by adults Larval damage can be 
seen at the ends of the twigs, from which the young leaves have been completely strlppod 
Fig 1—Larvae of Par op tit beata, just after hatching 

Fig 3.—First-Instar larvae of P reticulata, showing grouping It also shows lar\al 
method of feeding for this species 

Fig 4 —Par op tit reticulata. "Prepupa" In cell, which Is partly broken 
Figs 6, 8 —Egg clusters of Paroptta reticulata 

Figs. 7, 8 —Eggs of Ohryoophtharta varicollit. Not* tuberculate chorion In figure 8 
Figs. 9, 10—Eggs of Paropilt maeulata. 

Fig 11 —Biggs of Paroptie beata. 

Fig 12—Paropsteterwa titurata larvae just after hatching 
Fig 13—Eggs of ParopoU obsolete. 

Fig. 14 —Eggs of Paroprtt aeprota. 



THE DIPTERA OF THE TERRITORY OF NEW GUINEA. X. 

FAMILY ODUTOPOOOWIDAE 

By J. W. 8. Macfie, M.A., D.Sc., F R.E S. 

(Communicated by Frank H. Taylor, F.R E 8., FJS 8 ) 

(Two Text-figures ) 

(Krud 30th AuRuat, 1930 ] 

Stylooonops albivexithis (de Meij.) 

Ttjdtchr. voor Entomol., lvill, 1915. 98. 

New Guinea: Altape, June 1938, 68 ? (S H Christian). New Britain- Rabaul, 
no other data, 11 ? (F. H Taylor). 

Fuboipomyia punctum-albiiu Kieffei 

Ann. JVfUA. Sat. Hung., xv, 1917, 178 

New Biltain Kabaul, no oUier data, 1 cJ, 1 $ (damaged), (K H Taylor). 

These Insects piobably belong to the same species as thoBe desciibed by Kieffer 
(1917) for which he proposed the name F. punetum-ulbum. The details which 
should be added to Ins description I should prefer to defei until further material 
is available foi study, because the female in this collection Is fragmentary. It may 
be stated at once, however, that there aie no definite scales, no modified tlblal 
spines, that the T.R is about 0 7, and that the harpes of the male are long, slender 
rods with filiform ends. 


Culicoidkh sp neai uoi i is Edw. 

New Britain Rabaul, no other data, 2 ? (F. H. Tayloi). 

These insects are probably the same as C. mollis, a species taken in Samoa, 
and described by Edwards (1928) They differ, however, from the specimens 
examined by Edwurds, and from others which I have assigned to the same species 
on previous occasions, in having paler, almost uniformly pale brown, legs. 

CULICOUJl-H HABAlIl 1, n. SP Fig. 1 

A dark brown species with the wings densely clothed with macrotrlchia and 
characteristically adorned 

?. Length of wing about 1 4 mm., greatest breadth 0-6 mm. 

Head very dark brown Palpi dark brown, third segment much inflated about 
middle, with large but relatively shallow pit; lengths of last three segments about 
>8, 10, and 11 units* respectively. Antennae uniformly darkish brown; segments 
4-10 oval, ranging from about 10 by 9 to 9 by 7 units; 11-14 more elongate, sub- 
cyllndrlcal, sub-equal, averaging about 22 by 7 units; 15 about 81 by 7 units, 
without stylet The combined lengths of segments 4-10 and 11-15 about 06 and 
118 units respectively Thorax dark brown, the adornment consisting of large 
patches, not small spelts. Scutellum very dark brown, bearing 4 bristles, and 
several small hairs. Wings (Fig. 1) densely clothed with macrotrlchia (not shown 
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In diagram) which cover almost whole surface excepting radial areas extend 
practically to base between M and Cu and are very numerous In anal cell Adorn 
ment characteristic as shown In diagram the markings In the region of the fork 
of Cu being particularly notable Halteres with white or creamy knobs Leg* 
rather dark femora and tibiae almost entirely dark brown with only faint traces 
of narrow paler bands on each side of the dark knees T R about 3 3 Form of 
segments and claws normal Abdomen dark brown with a greenish tint Sperms 
thecae two well chitlnised obovate sub-equal partially collapsed in the unique 
specimen but total length probably about 55 a and greatest breadth 43 a 
New Britain Rabaul no othei data 1 $ (F H Tayloi) 



FIs X — Culieoide* rabauU n >P Diagram to nhow adornment or wing ot female 
Fig 1 —Culicoidti melaneeioe n »p Diagram to show adornment of wing of female 

CULICOIDES MELA If MI A* n SP Fig 2 

A dark brown species with the wings densely clothed with macrotrlchla and 
adorned with only two distinct pale spots 

9 Length of wing about 1 2 mm greatest breadth 0 6 mm 
Head veiy dark brown Palpi dark brown third segment without i it lengths 
of list three segments about 18 10 and 10 units respectively Antennae unifoimly 
dark brown segments 4 10 oval to vasiform ranging from about 10 by 7 to 12 by 6 
units 11-14 more elongate sub cylindrical averaging about 17 by 5 6 units 15 
about 22 by 6-8 units without stylet Tho combined lengths of segments 4 10 and 
11-15 about 85 and 89 units respectively Thorax very dark bi own the adornment 
Indistinct but not composed of small spots Scutellum very dark brown bearing 4 
bristles and several small hairs Wings (Fig 2) densely clothed with macro 
trichla (not shown In diagram) which cover almost whole surface with exception 
of radial areas extend practically to base between branches of M and Cu and are 
very numerous in anal cell Adornment as shown In diagram consisting of two 
small clearly defined pale spots the one just beyond end of costa the other 
covering cross vein The latter spot does not extend anteriorly as far as the 
margin of the wing and covers only a small part of first radial cell There is too 
a suggestion of a pale spot in the anal cell at the end of the anal vein Halteres 
with pale brownish knobs Leg* rather dark brown with dark knees but tibiae of 
hind legs with a distinct narrow yellowish band at both base and apex TR 
about 3 3 Form of segments and claws normal fourth tarsal segments cylindrical 
about same length as fifth Abdomen very dark brown Spermathecae two well 
chitlnised obovate sub-equal total length about 78 a and greatest breadth 57 a 
New Britain Rabaul no other data 1} (F H Taylor) 

This Insect resembles In some respects C flumineut Macfle a species taken In 
Malaya but the wings are without the Indistinct pale spots at the periphery 
present In that species In C jlsmineiu too the third palpal segment la furnished 
with a large shallow pit 
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TAXONOMIC NOTES ON THE ORDER EMBIOPTBRA III. 

THI OENUH BUSH ITEMB1A COOKEBEI.L. 

By Coir sett Dams, M Sc, Lecturer in Biology, New England University College. 
Armldale.* 

(Six Text-figures.) 

[Read 10th August, list 3 


Genus Bubmitkmbia Cockerell, 1919. 

The Entomologist (London), Vol. 62, No 878, p 194. Genotype, Burmitembio 
venom Cockerell, 1919, l.c., p. 195, figs. 2-3. 

Cockerell’s type, in Burmese Amber ( ? Miocene), is In the British Museum of 
Natural History (Geology Department). By the courtesy of the authorities I was 
enabled to have the amber block ground down, so as to remove overlying flaws 
and to reveal the structure of the insect more clearly It Is thus possible to add 
certain details of the termlnalla to the existing description, and to gain a truer 
perspective of the morphological and evolutionary position or this very interesting 
specimen. The revised generic description is as follows: Fossil Embioptera, 
probably Miocene, the males winged, veins stiong, R„, simple, M simple, Cu with 
two branches; several strong oblique cross-veins, and traces of numerous obso¬ 
lescent cross-veins. Hind legs with apparently two ventral bladders on metatarsus.t 
Left cercus one-eegmented. 

Bubmitembia vknoha Cockerell 1919, l.c. Figs. 1-6. 

<J. Length 4-4 mm.; length from front or eyes to back of head, 1-0 mm ; 
breadth of head at eyes approximately 1 mm , fore wing 4-8 mm. x 1-3 mm.; hind¬ 
wing 8-6 mm. (approx.) x 1-0 mm. Original colour probably pale brown, eyes 
black. Head damaged, one half behind and including eye ptesorved; eye relatively 
large and prominent, side of head behind eye sinuous, rounded behind; posterior 
border of head alnuous, with a medial swelling. Tip of maxillary palp visible, 
with three subcyllndrical segments, basal segments destroyed. Right mandible 
(Fig. 3) with sinuous Inner margin, and with a single distal incurved tooth, acute. 
Left mandible not present Base of antennae destroyed; distalia (Fig. 4) 
cylindrical, slightly dilated distally. Pronotum (Fig. 1) as in recent Embioptera, 
with an anterior transverse furrow dividing the notum Into a small prosona and a 

• Part of the work embodied in this paper was carried out when the writer held a 
Llnnean Macleay Fellowship In Zoology 

f Metatarsus Is used throughout this aeries to Indicate the first segment of the tarsus, 
regardless of which pair of legs is considered. It does not mean "tarsus of metathoradc 
legs". The present usage Is In accord with that previously adopted In this Order, 
especially by the German workers. tt Is equivalent to the more modern term "basltarsua". 
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subquadrate metaxona, the latter with a trace of a longitudinal suture anteriorly. 
Mesomotum apparently subtrlangular. Wings (Pigs. 1, 8) with main veins strong, 
subcosta short, terminally curved upwards; R, terminally fused with Rm In the 
forewing sending an additional branch to the costa; R,„ simple, reaching margin; 
M simple, also reaching margin; cubitus with a strong anterior branch, not quite 
reaching margin; main stem reaching margin; anal strong, longer than in most 
recent Embioptera. A few strong cross-veins, and traces of others, indistinct, 
fairly numerous. Venation of right wings obscured; in left lorewing, strong cross¬ 
veins from R, to Rm (1). R*, to R** (8), R M to M (1), M to Cu^ (1, oblique); In 
left hindwing, strong cioss-veins from R, to Rm (1), Rm, to Rm (1), R„, to M 
(S, the basal one oblique), cubital and anal areas obscured. Legs as in recent 
Embloptera, the forelegs (Fig. 5) with the femur strong, the tibia weak, the first 
tarsal segment dilated, ovoid, the plantar surface flattened, the second segment 
small, partly embedded in the first, the third slender, dilated dlstally, with two 
strong claws. Second legs slender, with three unmodified tarsal segments. Hind 
femora (Fig. 6) Incrasaate; hind tarsi with two ventral bladders on first segment 
(to judge by surface view; lateral view unobtainable), one on second. First 
abdominal sternlte partly obscured, apparently triangular, not very much reduced, 
sternltes II-VIII transverse, distal margins with shallow medial concavity. Ninth 
sternlte large, somewhat obscured, but appaiently with a triangular distal process. 



BsmlttmMa venom Cockerell, holotype rf.—1 Dorsal view, x 18. 3. Ventral view 

of right wings and first two legs, x 16 S. Right mandible, viewed obliquely (from above. 
Inside and basad), x 16. 4. Four of dlstalla, x 16 t Tibia and tarsus of right foreleg, 
viewed laterally, x 16 6 Hind legs and abdomen from below, x 18 Figures based on 

camera luclda outlines. AH setae omitted 

(Conventional lettering for venation —MXI’, throe distal segments of maxillary palp. 
PZ. HZ, prosona and metasona of pronotum, 1C, coxa, 1TR, trochanter, IF, femur, 1TI, 
tibia, IT,, 1T„ IT, three tarsal seg ments of first log; prefixes 8 and 8 few second and 
third legs; B„ B_ ventral bladders of first segment of hind tarsi, B, ventral bladder 
of second segment, I-VIII, abdominal sternitaa; H, ninth abdominal sternlte; 1C,, one- 
sm in anted loft oercus; RC,, structure probably representing first segment of right 
osretfs: X, area obscured by flaw in amber.) 
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Left cercus one-segmented, as In Uetolxgotoma, Incurved, obtusely tapered, Inner 
margin with a slight medial swelling; apparently no nodules. Right cercus partly 
obscured, but apparently with first segment massive, broader than long, as in 
Metolxgotonxa, second segment wanting. 

It is possible that careful examination of the termlnalla, with efficient lighting 
and a high-powered binocular, would reveal the structure even more fully The 
dorsal view is obscured by the right wings, but the absence of any projecting dorsal 
structure in ventral view suggests that there is no elongate process to the right 
hemitergltc, such as is present, and visible in ventral view, in genera such us 
Oltgotoma, Olxgembta, and Haploembia. 

lhacuttion 

Although the exact horizon and locality of the so-called Burmese Amber is 
not known, Burmitembxa is of considerable evolutionary interest. It may be 
assumed to be approximately Miocene in age, and to belong, broadly, to the Indo- 
Malayan region. It seemB to be related anatomically and geographically to a series 
of recent genera comprising Embonycha Nav&s 1917, from Indo-Chlna; 
Ptxlocerembxa Friederlchs 1923, from Sumatra and islands adjacent thereto; 
Notolxgotoma Davis 1936, and MetoUgotoma Davis 1986, from Australia. None of 
these genem neemn to be directly lrlated to Oltgotoma, although Bxitmxtcmbxa and 
Notolxgotoma have It,.. simple, this ipsemblance to Oltgotoma may be regarded 
as convergent. 

The five genera, Indo-Malayan to Australian in lange, ate characterised to a 
greater or less extent by the fusion of the two segments of the left cercus in the 
adult male Embonycha Is stated by Navis (1917) to have R„, forked, and the 
tenth tergite undivided. While the foimer may be true, the entirety of the tenth 
terglte must be very much doubted. Navis’s figure (l.c., fig 11) shows it as entire, 
but as this figure also omits the sutures between the tenth tergite and both of the 
cerci, it cannot be regarded with much confidence. The number of hind metatarsal 
bladders is not given. Ptiloeerembxa is closely related to Notoligotoma, as 
suggested previously (Davis, 1938, p. 267, footnote 2), but has R,„ forked; the 
number of tarsal bladders is not known. The derivation of Notoligotoma from 
Ptxlocerembxa seems to be concerned mainly with the loss of R*. The derivation of 
Uetolxgotoma from Burmltembxa could be accomplished by little more than the loss 
of the wings, the structure of the hemltergites in Burmitembxa is not known, but 
they appear to be without long appendages (cf. above), as they are in 
Uetolxgotoma On the other hand, Ptilocerembia and Embonycha appear to be 
derived from an ancestor more generalized than Burmxtembxa, with Rm forked. 

The possibly direct ancestral relationship of Burmitembia to MetoUgotoma 
further strengthens the idea that MetoUgotoma or its ancestors reached Australia 
from the Indo-Malayan region, and agrees with the modern concept of this 
element of the Australian fauna and flora having reached Australia from the 
north and west when the Australian and Oriental massifs made contact in Miocene 
times The discovery of an undescribed recent species of MetoUgotoma from North 
Queensland (Townsville), with the left cercus very similar to that of Burmitembia, 
is in line with this concept. Burmitembia seems to be the only known Tertiary 
fossil from the Indo-Malayan region which can reasonably be regarded as directly 
ancestral to a recent, type apparently confined to the Australian region. 

The structure of Burmxtembxa, and especially of its left cercus, strengthens 
the modern concept that Insects were much more highly evolved at any one period 
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of geological time than ha* been supposed or allowed m the past. It also argues 
against the supposed recency of Uvtoligotoma (Davis, 1938). 
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of Natural History, for permission to prepare and examine the type, and to Mr 
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grinding down the amber block In which It is embedded. In such a way as to 
reveal the more important details of Its structure. 
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TAXONOMIC NOTES ON THE ORDER EMBIOPTERA IV. 

TUB GFNUB CIOTIIOPA KNDERIMh. 

By Con sett Davib, M.Sc., Lecturer in Biology, New England University College, 
Armidale * 

(Twenty-five Text-figures ) 

[Head 30th August, 1S19 ] 

Oenus Clothoda Endeilein 1909 

tool. Am., 3S, p. 176. Genotype, timbxa nobilvt Ceistaecker, 1388, Mitt, naturw 
Ver. Neuvorpommern und Rugrn, xx, p 1 

Enderleln’s genetic concept is based on specimens fiom Fonteboa, Brasil, and 
from an unspecified locality in Biazll, which he referred to Geistaecker’s species. 
The generic concept is clear, but some doubt might have been expressed as to the 
specific identity of Enderleln’s specimens with Gerstaecker’s name; Gerstaecker’s 
description can hardly be termed specifically recognisable, and hlB type locality 
(Italtuba, Brasil) la nearly a thousand miles from Fonteboa 

In the M’Lachlan Collection (British Museum of Natural History) there Is a 
dried male carrying the following old manuscript labels- ‘Italtuba*; ‘Embla nobills 
Gerst.*. It probably belongs to the series from which Gerstaecker’s description was 
made. The slight differences between Enderlein’s figures and this specimen may be 
attributed to Individual variation and to the personal equation m the method of 
figuring, so that Enderleln’s specimens appear to be rightly referable to 
Gerstaecker*s name. 

The generic concept Is enlarged to include Antipalurta Enderleln 1912 
(genotype. A. aequtccitata Enderleln 1912), as forms linking the two genera 
militate against the retention or both. The genua may be re-defined as follows- 

Medium to large Neotropical Embloptera, the males with the following 
characters: Winged, R„. forked (rarely simple as an individual venatlonal 
aberration), M simple, cubitus with 2-4 branches; hind tarsi with two ventral 
bladders on first segment, one on second. Tenth abdominal tergite entire or 
divided; If divided, processes of hemitergltes little prominent. Cercl symmetrical, 
each with two subcyllndrlcal segments, without nodules. 

The belief of Krause (1911) that Olyntha braHlientU Grifflth and Pldgeon, 
1832 (ex Gray MS.), is congeneric with this series, is shown to be incorrect by 
examination of the type, which has the first segment of the left cercus clavate 
and nodulose, and the processes of the hemitergltes free and prominent. 

Clothoda nosh is (Oerstaecker 1888). Pigs 1-7. 

Embia nobility Oerstaecker, 1888, 1 c .—Clothoda nobllit (Oerstaecker), 
Enderleln, 1909, l.c.’ 

• Part of the work embodied In this paper was carried out when the writer held a 
Llnnean Macleay Fellowship In Zoology 
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<$ (Italtuba, Brasil; M'Lachlan Collection, British Museum): Length 
(relaxed) 17 mm.; head, length 3-1 mm., breadth 2 5 mm.; forewlng 11*2 mm. x 3*1 
mm.; hindwing 10-0 mm. x 3*1 mm. Colour (dry) very dark brown, wlnga dark 
smoky brown, with hyaline longitudinal striae and hyaline areas at cross-veins, 
venation dark brown; eyes black. Head (Pig. 1) large, eyes of medium slse, 
prominent, sides behind eyes converging slightly, hind margin with median 
swelling. Antennae incomplete, the longer (the left) with 11 segments. Mandibles 
(Pig. 2) massive, a blunt tooth on Inner margin nearer to apex than to base, the left 
with three, the right with two subacute Incurved teeth terminally. Wings (Pig. 3) 
with Sc reaching to nearly one-third the length of the wing; R, strong, not 
confluent with R,„; R„, forked, fork longer than stem; in the right forewlng 
Rt is shortly forked terminally, in the left forewlng the fork of R„, coalesces 
again, the stem, separated portion, and recoalesced portion being all subequal in 
length. M simple. Cubitus with anterior branch (Cu„) giving off one posterior 
branch, except In the right hindwing, where two such branches are given off 
pectinately. One anal vein, relatively long. Cross-veins fairly numerous. Hind 
legs (Pig. 4) with femora somewhat swollen, first tarsal segment with two ventral 
bladders, one medial, one terminal, second segment with one terminal bladder 
Claws long, curved. First abdominal sternlte (Pig. 5) subtrlangular, relatively 
large. Termlnaliu (Pigs 6, 7) with ninth terglte (9) transverse, anteilor part 
more heavily sclerotlsed; tenth terglte (10) transverse, with a more membraneous 
medial area anteriorly, posteriorly, obtuse, curved upwards and forwards, dlstally 
bearing a more or less membraneous eplproct Cercl symmetrical, each with two 
subcyllndrical segments, the first thicker and Bhorter. 

The homologies or the ventral structures (Fig. 7) can be understood only by 
consideration of the larval structure, as found throughout the Order, and also 
retained In the adult female (cf. Pig 16) In the immature stages, the ninth 
sternlte Is subrectangular, the tenth divided by a longitudinal suture to two 
hemlsternltes (XL, XR). The cercl are separated from the hemtsternltes by 
annular cercus-baslpodltes, which may be vestiges of the eleventh abdominal 
segment, or basal segments of truly three-segmented cercl. 

Although the ontogenetic stages In Clothoda have not been followed, It would 
appear that the adult structure Is attained by the outgrowth of the ninth sternlte 
(IX) to a process (IXP), on the dorsal side of which Is situated the genital 
aperture. The hemlsternltes of segment 10 are forced to the sides by this out¬ 
growth, and In Clothoda remain as distinct structures (XL, XR), the cercus- 
baslpodltes also remaining distinct (LCB, RCB). In other genera the heml- 
sternitea and cercus-baslpodltes appear to form a composite structure, different on 
the two sides, and In common referred to as the cercus-baslpodltes of the adult. 
The mitogenetic process has been followed In the Australian genera (unpublished). 
It seems convenient to retain the term cercus-baalpodlte In genera other than 
Clothoda, remembering that the term covers a composite structure, Including, 
perhaps In some cases as Its most prominent part, the hemlsternite of the tenth 
abdominal segment 

It Is clear that. In the above interpretation, the genital aperture occupies its 
characteristic Hexapod position, Immediately posterior to the ninth sternlte. In 
the male. The tenth, and possibly the eleventh, stemites having moved late rad, 
and somewhat forwards, without becoming morphologically anterior to the genital 
aperture 

jf In C. nobillM the process of the ninth sternlte (IXP) Is almost symmetrical 
(possibly entirely symmetrical, as figured by Bnderleln (1912, fig. I), and distorted 
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In the specimen shown herein In Fig. 7). The process Is obtuse, weekly bilobed. 
The hemisternites (XL, XR) are massive, obtuse, and partly membraneous, the 
cercua-basipodites (LCB, RCB) small and distinct, annular. The structures 
referred to as hemisternites under the above interpretation are labelled cercua- 
basipodites by Enderlein (lx., figs. 5, 6). 

Gerstaecker's dimensions for the male are: Length 13-14 mm.; forewing 
10-12 mm. Enderleln’s specimens were of the following dimensions: Length 
1S-14 mm.; forewing 101-lli x 2|-2f mm.; hindwing 0-10 x 8 mm. (approx.). 
Enderlein (l.c., flg. 4) figures the cubitus as 4-branched in the right forewlng. 
3-branched in the right hindwing, the same range of variation noted above. 

?. See Gerstaecker (1888) and Enderlein (1912). Not Important 
taxonomlcally 

Clothoda intermedia, n. sp Figs. 8-16. 

<J. Length (dry) 16 mm.; head, length 2-6 mm., breadth 21 mm.; forewlng 
12 0 mm. x 2-8 mm., hindwing 10-6 mm. x 2-8 mm Colour as in 0. nobilia, a little 
paler. Head (Fig. 8) us in C. nobths, more smoothly rounded behind. Antennae 
incomplete. Wings (Fig. 9) with venation similar in general distribution to C. noMHs; 
R, confluent with R,„ in right forewing only; R,„ forked, without anomalies, fork 
longer than stem; M simple Anterior branch of cubitus (Cu,.) forked only once (i.e., 
cubitus 3-branched). In the left forewlng a second anal vein 1 b present, very small, 
connected to first anal vein by a cross-vein. Hind tarsi (Fig. 10) as in O. nobilin 
Termlnalia (Figs. 11-12) with tenth terglte divided, hemitergttes separated by 
more membraneous areas; right hemltergite (10R) produced inwards in a flat 
process, free dlstally; left hemltergite (10L) produced backwards and Inwards to 
a blunt process (10LP), longer than thick, termination free, curved. Corel as in 
O. nobUit; tenth hemisternites and cercus-basipodites more reduced than in 
C. nobihi, apparently slightly asymmetrical, left hemlsternite larger than right. 
Process of ninth sternlte (IXP) obtuse, not bilobed 

Locality. Caracas, Venezuela. 

The above description 1 b from a single dried male, the holotype, in the British 
Museum (coll. Dr. Ernst). In the same museum are three alcoholic specimens, 
1 £, 2 9, which appear to be referable to the same species. Unfortunately they bear 
no data of locality, etc., and cannot therefore be used as types. On account of 
their better preservation, and the presence of females, full details are given. 

Length 17 mm.; head 2-8 mm. x 2-2 mm.; forewing 12-0 mm. x 2-8 mm. 
hindwing 10-6 mm. x 2-8 mm. Colour, head, legs and wings as in the type, R,.» 
similarly forked, cubitus variable; in the forewings, its anterior branch (Cu,.) 
has two posterior pectinate branches, i.e., the system is 4-branched; In the right 
hindwing, Cu,. has one posterior branch, and is itself shortly bifid terminally, the 
system being 4-branched; in the left hindwing, Cu,. has only one posterior branch, 
which is itself bifid, the system being again 4-branched. First abdominal sternlte 
(Fig. 13) similar to that of C. nobilit. Structure of termlnalia (Figs. 14-16) 
more clearly visible than in the type, due to method of preservation, but apparently 
of the same original structure. 

9. Length 19-20 mm.; head, length 2-8 mm, breadth 2-6 mm. Legs and first 
abdominal sternlte as in the male. Colour a little paler than the male. Termlnalia 
(Fig. 16) as in all female Embloptera, symmetrical, the tenth sternlte cleft longi¬ 
tudinally to two subtrlangular hemisternites (XL, XR); the tenth terglte (10) 
entire, subtrlangular, obtuse posteriorly; the oercus-baslpoditee annular, produced 
a little postero-dorsally in flat plates. 
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Clotuoda ubichi (de Saussure 1896) Figs 17 26 
Embia i trichi de Saussure J Tnnidad Club, 2, No 12 (Feb 1896) E uhnchi 
de Saussure, Mitt Bchtcett entovwl Qe t Bd 9 Hft 8 (July 1896) Antxpaluria 
unchi (de Saussure), Enderleln, 1912 Coll de kelyaLongcham.pt f*sc 3. p 64 
(The species was named after Mr F W Urich, and the coriect spelling, 
urichl’, which, in fact, appeared first, must be letalned De Saussme apparently 
wrote the name uhrlchi’ in error (as it is written on the type labels), and Urich, 
then Secretary of the Trinidad Club, probably coi rected the manuscript) 

The following description is from one of de Saussure'a co types, from the 
Museum d Hlstolre naturelle, Geneva 

<J Length 11 mm , head, length 2 0 mm, breadth 1 6 mm forewing 8 mm x 
2 8 mm hmdwing 8 mm x 2 6 mm General coloui as in the two pi seeding species 
Head (Fig 17) as in C intermedia, sides converging more behind Mandibles as 
in C i\obilit, but more slender Antennae left with 19, light with 20 segments, 
last four cream in each case Wings (Fig 18) with Sc short R, not confluent 
with Rm, R„, simple, except in the left forewing (figured) when, it is shortly 
forked M simple cubitus with only two branches (le Cu„ simple), anal short. 
Hind tarsi (Fig 19) as in two preceding species Terminalla (Figs 20, 21) with 
dorsal stiuctures much as in C intermedia the ventral stiuctures more 
symmetrical, the hemisternltes fused to the sides of the ninth Btemite and Its 
process, the cercus-basipodites annular each with a posterioi tapered process 
embedded In membrane 

9 See de Saussure (1896a 6) 

The simplicity of Rm in the co type seen by me appears to be an individual 
aberration De Saussure’s description and figuie show it clearly forked (cf 
Fig 22), a condition which may be taken as the normal foi his series In the 
specimen described below it is also cleaily forked in all wings 

De Saussure gives the length of the foiewing as 10 mm His statement 
(1896b) that the cross veins are not white bordered appears to be Incorrect it may 
have been due to the incidence of the light when the specimen was examined 

In the Museum of Compaidtive Zoology (Harvard University) there Is a male 
labelled Port of Spain, Trinidad’, and three females labelled 'Port of Spain, 
Trinidad July 8/20. Wheeler These are referable to C writ hi Port of Spain 
may be taken as the type locality of C urxchi, as Urich, who collected the types, 
was stationed there at the time 

As these specimens were pieseived in alcohol extia details were obtainable 
which could not be determined from de Saussure’s dried types The male (Figs 
28-26) waa dark brown, the head and thoracic nota a little paler (golden brown), 
length 12 mm forewing length 10 mm head, length 2 1 ram breadth 1 8 mm 
Rm forked In all wings First abdominal stemlte (Fig 23) subtrlangular, relatively 
large Otherwise as in the co-type described above, except that the right hemi 
stemlte of the tenth abdominal segment seems to be much reduced or aborted 
these structures may be slightly variable lntraspeciflcally In this genus The first 
abdominal stemlte in the females Is of the same structure as In the male 

It Is clear that in de Saussure’s figure (1896b, fig 11) of the male terminalla, 
the structure marked as the ninth tergite is actually the eighth and that labelled 
the tenth Is in fact the ninth tergite plus the hemltergltes of the tenth segment, 
with the sutures oojltted De Saussure’s description appears to have been made 
from the dry material in an unprepared state 
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Clothopa JuwiMAifTwrsiB (Cockerell 1908). 

Embta ftorlttantenais Cockerell, Amer. Journ. Science, Series 4, 85, p. 880 
(fig- 4), p. 881 (description). 

Cockerell’s specimens are from the Miocene of Florissant, Colorado, U.8.A. 
Until the types can be reexamined, little can be said of this species except 
concerning Its sise and venation. 

<J. Length 181 mm.; head, length c. 2 mm., forewing 11 mm. x 3! mm.; hind- 
wing 9 mm x 81 mm. Venation as in Clothoda urtchi, R,„ forked. 

Cockerell referred his species to Emtoa, believing that It was a tro pi copoll tan 
recent genus. Actually It Is a genus with a Mediterranean distribution, ranging 
to South Africa; species from the New World, which have been referred to Kmbia, 
are not actually congeneric with the genotype. E. savlgnyt Westwood. It would 
therefore be misleading to retain Cockerell’s species In Eitibia, although Its 
structure Is not sufficiently well known to be certain to which recent Neotropical 
genua It belongs. If to any 1 have provisionally selected Clothoda as being the 
most primitive, and thus more likely to resemble a Miocene fossil, and also 
because of Cockerell's reference to de Saussure’s species. 

There Is no justification for Krauss’s reference (1911) of Cockerell’s species to 
Oliootoma, It has R„, clearly forked in the latter's figure (l.c ).* 

Note.—Embia kotzbauert NavAs (1925) may possibly be referable to Clothoda ; 
It Is certainly not referable to Emtna Latrellle, which does not occur In America. 
NavAs’s description does not allow any certain decision on the subject, and his 
figures are notoriously inaccurate The type l<f) Is recorded as in the NavAs 
Collection, presumably In Spain, and may therefore be no longer extant. The 
species may be llBted as a species lnqulrenda, and if the type is lost. It must be 
deleted as unrecognisable, It is unlikely that further material from the type 
locality (Nlctheroy, near Rio Janeiro, Braxil) would establish It. as It is probable 
that several species (of various genera) occupy this territory, as Is the case in 
other parts of South America 


Dtscuzaion. 

Underlain (1912, p 68) erected the genus Antipaluna. genotype A aequicercata 
Knderlein (l.c.), from Colombia, he referred Embia vrirhi to Antipaluria, his 
knowledge of this species being based on de Saussure’s meagre description. 

• Since the completion of this paper. I have received details of the type (Unlv 
Colorado) from Mr B 8 Rosa, of the Unlverslt> of California He writes "The details 
of the terminalla are absolutely Impossible to make out Furthermore, It appears 

that someone has tampered with the specimen, m that a chip has been removed from 
Just behind the expanded pair of wings, and may have thus removed the terminalla. . 
Cockerell's photograph (Amor Journ Set, (4). 15, 230) cannot be Improved.” Mr. Ross 
enclosed a sketch of the wing, showing R,„ clearly forked (a condition he notes as 
common to fore- and hindwing) Cu„ appears to be simple 

It Is advisable to retain the species In Clothoda. us discussed above 


II First two abdominal stemites and adjacent structures, x 11 6. 24 Terminalla 

from above, x 11 6, 25 Terminalla from below, x 11-5 

All figures, except Fig. 23, based on camera luclda outlines. Setae omitted except 
In Figs. 4, 10 and 10. Conventional lettering for venation 

MS, metasternum, I, II, first two abdominal sternltes, S, 0, abdominal tergltas, 10, 
undivided tenth abdominal terglte, 10L 10R, left and right hemltergltes of tenth 
abdominal segment, itfLP, 10RP, processes of same; XX, ninth abdominal sterntte, 
IXP, process of same, XL XR, left and right hemisternltes of tenth abdominal segment, 
LCB, RCB, left and right cercus-baelpodltes, W,, LC r RC,, RC, first and second 
segments of left and right cercl respectively 
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A aequicercata was based on a single male (Mu* Berlin) which had the 
termlnalia missing except apparently the left cercus which was as in A itrlcht 
(Clothoda urichi) Enderleln differentiated A aequicercata from A urichi because 
it had white bordered cross veins de Saussure having wrongly stated this to be 
inapplicable to his species 

On the existing descilption there Is nothing to lead us to suppose that 
Enderleln s species differs from de Saussure s In view of the different locality 
I list Clothoda aeqtncircata as a species lnqulrenda the examination of complete 
specimens of this generic series from Colombia may establish the species or may 
synonymise it with C urtchi Such a damaged specimen should never have been 
described let alone as genotype of a new genus 

1 have no hesitation In leferring de Saussure s species to Clothoda le In 
synonymlslng Anttpaluna with Clothoda Hie Venezuelan species C intermedia 
forms a perfect link between C nobtlts from Brazil and C urichi from Trinidad 
C intctmedia has the robust build and 8-4 blanched cubitus of C nobtlia but the 
divided tenth terglte and slightly asymmetrical terminalia of C uriihi rhe 
division of the tenth terglte In C intirmcdia and ( urtchi Is not as marked as In 
other genera the cential part of the terglte being somewhat membraneous (as noted 
inclpiently in < nobilit) the sclerotized hemlteigltes being largely with theii 
processes embedded in this membrane oi merely a continuation of the membrane 
somewhat differentiated The cerci and ventral stiuctures agree sufficiently closely 
thioughout the genus and are far removed from these structures in other genera 
It is difficult to understand why Enderleln referied Anttpaluna to his sub 
family Embiinae rather than to the Clothodlnae with which it agrees fai more 
closely in his key to the subfamilies 

Key to the Vpectee of Clothoda ( f) 

1 Miocene Colorado Jlorlesanti nits (Ckll ) 

Recent South America t 

Cubitua Z bnn hed R forked t caslonally simple leigthllmra or leas Trinidad 

uiichi < Sauna ) 

Cubitus 3-4 bran hed It, clearly forked length 13 mm 17 mm 1 

J Tenth terglte divided the hemltcrgltes separated by membraneous areas Vtneiuela 

intermedin n sp 

Tenth terglte entire sclerotisatlon cntlnuoua from side to side Brasil 

nobili* (f rat ) 
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TAXONOMIC NOTES ON THE ORDER EMBIOPTERA. V. 


By Consktt Davis, M.Sc., Lecturer In Biology, New England University College, 
Armldale * 

(Five Text-flgureo ) 

[Read 30th August, 1938 1 

DoiTAOONrrniB Enderleln 1909. 

Zool. Anz , 35, p 176. Genotype, Donaconethlt abytsinica Enderleln, 1909, 1 c , 
p. 177. 

Enderleln’s generic concept depends on the forking of the media. Since 
venatlonal aberrations are moderately frequent In the Order Embioptera, specimens 
rightly referable to Donaconethxa may occur with M simple, as a venatlonal 
anomaly, and specimens of other genera may likewise, In exceptional cases, have 
M forked (cf. Navis 1923, concerning Embia ramosa). It is consequently desirable 
to establish the genus on the more reliable characters of the termlnalla, and at the 
same time to give a more complete description of the genotype. 

The following description is based on a specimen (<J) in the Museo Civlco dl 
Storla Naturale, Genoa, labelled 'Bogos, Keren, 1870, Dr. Beccarl’. It had been 
Identified as DonaconcthU abysstmca by Navis, who (1928) has given a brief and 
inaccurate description of the venatlonal anomalies, without detailing the structure 
of the termlnalla Examination of the termlnalla showed the species to agree with 
Enderleln's description of the type (Berlin Zool. Museum), which Is from Asmara, 
Eritrea, only some 50 miles from Keren. The genus may therefore be re-defined 
as follows- 

Robust Embioptera, the males with the following characters: Winged, with 
R,„ forked, M with a tendency to fork, not always manifest. Hind tarsi with one 
metatarsal bladder Termlnalla with tenth tergtte completely cleft longitudinally; 
right hemlterglte massive, with a posterior tapered process directed downwards, 
and an Internal flap-like process Process of left hemlterglte bifid. First segment 
of left cercus with Inner margin produced Into two marked lobes, each with 3-5 
very large splniform toothlets directed forwards. 

The genus is differentiated from Embia and Rhagadockir, apart from the 
variable character of venation, by the structure of the first segment of the left 
cercus, with its two lobes bearing few but very large toothlets. It is different from 
Embia, but similar to Rhagadockir (probably by convergence), in having the 
process of the left hemlterglte forked. It agrees with Dihybocercus aeverini 
Enderleln (1912), the genotype of Dikybocercua Enderleln, from the Congo, in the 
two lobes of the first segment of the left cercus, which, however, according to 

* Port of the work embodied in this paper was carried out when the writer held a 
Linnean Macleay Fellowship In Zoology 
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Enderleln s figure carry numerous small teeth In this species Dihybocen.ua 
apinotua Navis 1981 also fiom the Congo Is more closely related to Dmaconethxa 
than is Dihybocercua aeverlni The structure and dentition of the first segment of 
the left cercus in Dthyboccrtua apinotua are strongly reminiscent of Donoconethta 
and other parts of the termlnalla (process of left hemtterglte posterior process of 
right hemtterglte hypandrlum left cercus baslpodite) also show general rosemb 
lance The two hind metatarsal bladders simple media (In the unique specimen) 
and right cercus baslpodite of Dihybocercua apinotua suggest that It should be 
placed in a new genus as they differentiate It from Donaconethia (In the present 
sense) Just as the dentition of the left ceicus differentiates it from Dihyb ctrcua 
Dihybocercua berlandt Navis 1922 and 1) grornttn Navis 1934 together with 
another undescubed species fiom West Africa congeneric with the above are relited 
neither to Dihybo nut not to Donaconethia A new generic name is required 
here also 


Donaconktius ABTRBiNK \ Enderleln 1909 1c Figs 1 5 
<f (Keren Eiltrea Genoa Museum) Length 10 9 mm head length 31 mm 
breadth 2 5 mm forewing 9 mm x 3 mm hindwing 8 mm x 3 mm General 
colour very dark brown Head (Fig 1) laige eyes snail sides of head behind 
eyes at first slightly divergent rounded behind Antennae Incomplete Wings 
(Fig 2) with numerous cross veins he reaching to one quarter the length of the 
wing R confluent dlstally with R , R forked fork longer than stem R, again 
forked in left hindwing (the antenor bianchlet fusing dlstally with R.) and very 
shortly forked In right hindwing M simple in right forewing shortly rorked n 
left forewlng and right hind wing more Dearly forked m left hind wing Cubitus 
two branched with a vestige of a tl lrd branch in left hindwing and right forewing 
(cf Enderleln s figure 19X2 fig 7 of the right forewlng of the type) and a 
prominent third branch In the left forewmg Metatarsus of hind legs with only 
the terminal ventral bladder as in the African species of Embia Termlnalla 
(Figs 3 5) with tenth terglte completely cleft light hemltergite (10R) posteriorlv 
produced downwards and inwards to a tapered process (10RP ) the parts internal 
and anterior to which are more membraneous Inner margin of 10R with a 
sclerotlaed flap (10RP,) as in Embia separated from 10R except posteriorly by 
membrane free edge of 10RP, roughened posteiiorly Left hemltergite (10L) 
massive inner margin produced backwards to a broad flat process (10LP) 
terminally curved out and acute roughened on Internal edge with a subterminal 
broad flat acutely-ending process latero-dorsally to the left In this detail the 
specimen differs from Enderleln s figure and description of the type which 
Indicate no lateral lobe for 10LP It is probable that it has been broken or over 
looked in the type Second segments of both cercl broken first segment of left 
cercus (LC,) very characteristic Inner margin dilated subtermlnally in a rounded 
lobe with 4 6 relatively large teeth curved slightly forwards acute LC, with a 
more dorsal basal lobe rounded with 8 4 similar teeth First segment of right 
cercus (RC,) subcyllndrlcal Ninth sternlte (H) produced backwards from the 
right hand side to an obtuse process (HP) space between HP and base of LC, 
occupied by left cercus baslpodite (LCB) which has a long curved acute process 
directed downwards and outwards 

Enderleln s dimensions of the type male are Length 11 mm forewlng 8 mm 
His description and figures (1909 1918) tally with the above except for the 
structure of the process of the left hemltergite 

? v Enderleln 1 c Not of taxonomic Importance 



Donaeonethii abyonnica <j Keren Eritrea 
1 Head a 7 2 Wings x 7 (conventional lettering for venation) 3 Terminalia 

from above x 15 4 Terminalia from above and (lightly to the left and behind x 15 

5 Terminalia from below x 15 

I ninth abdominal tergitc 10L 1011 left and right hemttergitea of tenth abdominal 
segment 10LF proceaa of 10L 10RP, 10RF, poiterlor and inner proceeeei of 10B 
LC, RC, flret segments of left and right tercl (setond segments missing) LCB RCB 
left and right certus baslpodltes H HP ninth eternite and its nroeen 
All figures base<l on camera iucidt outlines 


tfofe—The gentw Donacontthu must at pieaent be considered monotyplc 
Krauas (1911) rightly classes D ehrenbirgi Enderlein 1909 (ZooI Ant, 86, p 178) 
oa a doubtful species The type male (Berlin Zool Museum), from Egypt, has the 
terminalia missing Its exact locality la not known The species Is likely to 
lemaln unrecognisable, it should never have been described It may represent a 
specimen of some species of Embta with a venatlonal aberration Its slse, colour 
and the form of the head, suggest E sotnpnyt Westwood There Is no evidence 
that It Is referable to Donaconethw In the present sense Enderlein, In bis 
Nachtrag’ (1918, pp 107-108 flg 70) desciibes terminalia which may belong to 
his type according to his figure these terminalia are exactly similar to those of 
ffmbto tavignyi Westw 

Hit of Ref trance* 

Bkosbuin O 1S09—Dl« KlassiflUatlon der Bmbllden nebst morphologlschsn und 
physlologlschen Bemerkungen besonders Uber dai Bpinnen derxelben fool Ano 31 

- 1013—Bmblldlnen in Coll de Selya Longchamps faac 7 

Kraus* H A 1011—Monograph!* dar Bmblen f oologies Hft «0 


Bd S3 Stuttgart 



384 TAXONOXIO NOTES ON THE OEDEB EMBIOPTEBA \ 


Nat As L, 1*32 — Mgunos lnaectoa dal BCuaeo de r aria Rev Acad. Cieno Zarapoea 
Vol vll 

—— - 1233 —Conran eacione* Kntomolfiglca* 6 NoUa aobrs BmblOpteroa Ibid 

Vol vlll 

- 1323 —Insectoi D*6 Icos NeurOpteros y Aflnes del Muaeo Clvlco de OSnoY* 

Annalt del Uue Civ di Btor Nat rale Genoa Vol S3 

- 1831—Inscctei du Congo Beige (SSrle VI) Rev tool Bot a/rloafnet 

(Ter ueren) Vol 21 fa*c 2 

- 1834 —DScadss de Ineectos nuevos (Decade IS) Brottria B4rle trimeatral 

Vol 3 (uc 1 


3S6 


1HK. GEOLOGY Oh 1HE COUNIY Oh BUILER NSW 

By A H VoiuiA * M Sc Lettuiei in Geolog> ind Geognphv New Fngland 
l n l vend tv College 

(One map two re\t hguiis ) 
lHe id oUth \u*u»t 1918 1 

The County ot Bulk i lies In the Fm No tli Co lit Dlstikt ot N< w South Wnlee 
and Is limited on the noitli ind west by the Mum Divide which milks the boundaiy 
between New South W lies and Queensland 11 e Richmond Range foims a natural 
boundaiy on the east but the southern boundaiy though following ueek divides 
Is less cleatly defined Tlu net Is dinned bv the Clu ence Rivu and Its tilbu 
tailes the most impoitunt of which au tlu Muyland Cataiact and Boonoo Boonoo 
ilveis and Koreelah Tooloom Duck and leatock cieeks 

Woodenbong Uibtnvllle ind Bonalbo ne th* pilnclpul towns in tin County 
but othei snnll ctnties ue Legume listen Amosfleld Wilsons Downfall Boonoo 
Boonoo Acacia Clitk Capeen Komi ill in 1 Tooloom Di ike Tibulam nnd 
Mallanganee 11c Just outside the southein boidti ot the County on the toad between 
Tentei field and Casino 

Most of the ditu used In the conipll itlon of this lepoit were collected during 
the euily pait of 1838 and duilng a tup to Rlveitiee in hebrutry 1934 

It Is unfoitunate that seveiul piobhms talsed by the wutei In his lepoit on 
Boorook and Diake (Volsey 1936) still lemaln unsolved The most Important of 
these lefeis to the basal beds of tin Diake Seiies ind theii lelationshlp to till 
Emu Cieek Seiies A thick soli covet pievents a clow examination of the meeting 
place of the two seiies In the neighborhood of the Lun itlc Gold Field but 
examination of the stiuctuies in the idjoining aicss suggests that the junction 
Is v faulted one The continuation of the boundaiy of the Emu Cteek Series is 
believed to lun thiough thickly wooded nnd lugged country which Is difficult of 
access An attempt to map It In May 1938 w is fiustiated by heavy tains leading 
to a flooding of the streams 

The purpose of this papei Is to bilng togethei a numtxi of somewhat scattered 
observations made by pievlous woikeis and the wutei !he outuops of the various 
rock types aie shown on the iccomp inying map 
Pnvtoui lAlnatun 

Moat of the earlloi obsei rations made in the County of Buller aie mentioned 
In the leporta of E C Andiews (1900 1901 1902 1903 1908) E P Pittman 
(1908) lefeired to tbe trachyte of the South Obelisk neat Tooloom and L F 
Harpei (1929) gave.a sboit account of the geneial geology of the noithern and 
eastern paits of the county The wrltei (1936) In connection with Investigations 

•This taper was completed while the nulhor was 1 nnean Macleay Fell>w if the 
hoclety In Geology 
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The Drake Seiles comprising more than 5 000 feet of volcinic locks passing 
upwards Into Bevel'll thousand feet of marine sediments belongs to the Kamilaroi 
(Permian) System It continues northwards fiom the neighbouihood of Drake to 
Riveitree and beyond 

Nearly half of the County of Buller is coveied bv sediments of Jurassic age 
belonging to the Clirenoe Seiies These in places are oveilain by Tettlaiy basalts 
and are intiuded by sills plugs and perhaps laecolites of alkaline locks also of 
Tertiaiy age 

Oranlte in Late Palaeozoic times invaded the Drake and Emu Creek Series 
but Is unconfoinnblv oveilain by the sediments of the Clatence Setles 

C \RR02THXR0l h 
lht f mu C ntk 

Mudstones and tuffs containing an abundant maiinc fossil fauna and outciop- 
ping at Jump up Hill and ilong Emu Cieek have been desciibed previously 
(Volsey 1978) They weie tiaced northward to Pietty Gully by Andrews (1908) 
and have been found to continue to Paddy s Flat and beyond 

The beds ate oveilain unconfoimably by conglomeiatca and sandstones of the 
Clatence Series and by Tertiuy basalt between Pietty Gully store and Paddys 
Flat 

Ihe pioliflc Fenestelliduc beds outciop in cuttings along the Paddys Flat road 
10 miles fiom Tabulam At leist SO feet of stuti aie crammed with polyzoan 
lemains Seveial small spltlfeis weie found also The matrix is olive green 
mudstone which wiatheis to a buff coloui Associated with the mudstones are 
hard tuffs and tuffaceous sandstones The beds dip in a notth easterly dliection 
at 45 degieeb They dlsappeai beneath the Claience Seiles about a mile from 
Pietty Gully stori but make their appeal ince beside the roid again wbere the 
descent ib made to the Clarence River at Paddys Flat The highest beds are 
pilnclpally tuffs tuffaceous sandstones ind mudstones but occasional bands of 
conglomeiste aie ptesent The mudstoneB contuln Fenestellidae horizons with 
suboidlnate coaisei bands of sediment They undeilie the tuffaceous group and 
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comprise several hundred feet of the total of approximately 1,000 feet of rocks 
exposed. The dip is geneially to the south-east at 40 degrees 

The Emu Cieek Seiles is oveilain by the Lower Clarence Series to the northern 
part of the County but leappeaia in the vicinity of Mount Barney Just over the 
Queensland bordei (Rlehaids, Bryan and Whltehouse, 1932). 

In his pievlouB papei the writer (Volsey, 1936) discussed limestones, cherts, 
etc., occuriing neat the Junction of the Paddy’s Flat load with the main road from 
Tabulani to Drake under the name of Plumbago Creek Seiles. It was suggested 
that the beds might be telaled to the Diake Series. However, they seem to pass 
not towards into the Emu Cieek Seiles and heieafter will be considered part of 
that seiles. Some of the sediments have been contact metamorphosed by the 
adjacent ginmte They aie indurated bluck locks, some possessing a rough parting 
paiallel to the lamination The name slate, loosely applied to them, Is somewhat 
misleading since theie is no evidence of any dynamic metamoi phlsm. 

Kamii.ahoi. 

Since the limits of toe Peimlan System are still in dispute and the use of the 
teim "Peimian" admits of a number of Intel pretations it Iibb been decided to 
follow the nonienclatuie suggested by toe late Professor Sir T. W. E. David 
(1932). In an eailier papei (Volsey, 1938), the Diake Series was considered as 
Permian in age, but, until the controversy 1 b settled, the better-defined name 
"Kumilaroi” will be used. The wiltei legards "Kamilaroi’’, •■Permian" and 
‘■Permo-Caibonlferous" as synonyms and is opiKised to the division of toe first- 
named Into Permian and Caibonifeious sections 
Diake Rerici 

The Upper and Lower Div Isions of the Drake Sei ies continue north and north¬ 
east of Booiook and aie folded into anticlines and synclineB along a meridional 
axis. In the nelghbouihood or Boorook beds of toe Upper Division occupy a 
synclinal stiuctuie which pitches gently In a northerly direction. The beds 
continue northwards towards Undercllffe and Rlvertree. 

Andrews (1901) noted toe piesence of giaphlte produced by toe Intrusive 
giantte from dlity coal seams at a point eleven miles east of Wilson’s Downfall. 
These coal seams occui with tuffs and contact-altered sediments, probably belonging 
to toe Uppei Division of the Drake Series. 

Alteied tuffs and mudstones outcrop at Undercllffe Falls in contact with 
grunlte Andrews (1902) lecorded "Peimo-Carboniferous” fossils from this locality 
and also from Cullen’s Cieek ut Rlvertree (1908). The present writer to 1984 
found a numbei of marine fossils in indurated mudstones near the old silver mines 
at Rlvertree Owing to the lack of detailed mapping between here and Boorook 
toe stratigraphical position of toe beds has not been determined. The irregular 
boundary of the gianite and the contact alteration of the sediments which it has 
produced add to the difficulty of mapping this rugged, well-wooded country. 

North of Rlvertree the Kamllarol rocks are overlain by the Clarence Series 
and Tertiary basalt 

Near toe Queensland border, at Maryland Station, and running In a north¬ 
westerly direction through the parish of Maryland, Is a mass of sedimentary rock 
about seven mllee long and averaging about a mile wide. It la surrounded on all 
sides by granite and has suffered Intense contact metamorphlam. The rocks are 
principally Indurated mudstones, sandstones and tuffs which contain numerous 
Kamllarol marine fossils Including Linoprotvctu• tpringturmtit and Fenestellldae, 
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The foflBtl beds are located on the properties of Messrs. C. Bonner and W. E. 
Barnard on portions 266, 37, 446 and 28, parish of Maryland, and portion 71, 
pariah of Ruby. 

Good exposures occur along Maryland Creek in the portions named. So tar 
as the author is awaie, this is the first reooid of the discovery. Mr. H. W. Scott, 
Manager of the Stanthoipe branch of the Coromeiclal Banking Company of Sydney, 
drew the writei’s attention to the beds after having been shown the fossils by 
Mr. C Barnard some years ago. 

Associated with the altered sediments aie seveial bands of what appears to be 
volcanic rock This contains well developed phenocrysts of felspar and resembles 
some of the lavas of the Drake Series Mlcioscoploal examination will be necessary 
to prove the suggested correlation. 

The fossil beds dip in a soulh-easteily dliectlon at high angles, reaching 80 
degrees in places. Felsite (?) half a mile south of Maryland Station strikes 140° 
and appeals to be vertical. At Cundunibul andesite (?) strikes 120° and again 
the dip is very steep. The general sti Ike of the beds within the sedimentary area 
Is north-west—south-east, but, as In the case or the fossil beds, there are local 
variations. 

Other blocks of sedimentaiy lock surrounded by granite occur in the neigh¬ 
borhood or Maryland, one such being found about 7 miles rrom Liston on the 
Rivertree road and another Is exposed by a lailway cutting Just north of Dalveen 
(Queensland) The last-named may consist of members of the Sllverwood Series of 
Devonian age (Richards and Bryan, 1924) The Maryland and Rivertree road beds 
may be referred to the Drake Series and, geographically, are situated between 
known outciops of these rocks and those of the Fault Block Series (Richards and 
Bryan, 1924). 

The writei visited the Sllverwood area and examined the members of the 
Fault-Block Seiies before he was acquainted with the Drake sequence and for 
vaiious reasons dlsagieed from the anangement of the succession tentatively put 
foiward by Richards and Bryan (1924) This paper (Voisey, 1934) was discussed 
at a meeting or the Royal Society of Queensland and a number of other arrange¬ 
ments and correlations were suggested (A N Z A.A 8,1936). 

The most satisfactory method of dealing with the Isolated occurrences appeared 
to be by correlating the units with horizons in an adjacent area where the sequence 
was known. Therefoie, field-work was carried out around Drake and Boorook 
(Voisey, 1936) with the result that such a sequence was obtained at a distance 
of less than forty miles from Sllverwood On the evidence furnished by these 
beds the writer had no alternative but to alter the arrangement which he had put 
forward previously. 

There appears to be little doubt that the lavas, tuffs, conglomerates and grits 
of the Tunnel, Rhyolite Range and Eight Mile blocks belong to the Lower Division 
of the Drake 8erles. Detailed petrological work on these beds is of the utmost 
Importance and will settle the correlation question. 

The tuffs and mudstones of the Condamlne Block suggested by Richards and 
Bryan (1984, p. 66) to be contemporaneous with the volcanic beds discussed above 
were regarded by Reid (1930), the writer (Voisey, 1934) and others to have 
preceded them. However, at Boorook, similar beds also containing abundant 
Trachypora wilkintoni and Montlopora nichoUoni occur with other marine strata 
above tbe lavas and tuffs of the volcanic suite. Beneath the Trachypom-ltonilopora 
rone at Boorook are richly fosslllferous sediments with some bands composed 
almost entirely of the remains of Btrophalotio and others of Feneetellidae or 
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lameltlbianchs The stage is suggestive of that composing pait of the Wallaby 
Block at 811 vei wood 

Although a close coi relation between the Individual units of the Sllveiwood 
and Boorook-Drake aieas cannot be made at the moment it would appear from 
the piesence of abundant specimens of Ttachppora i/omlopora feneatrlla 
Strophalona and certain laraelllbranchs occurring In zones In both aieas thit 
con elation In a broad way Is indicated It seems therefore that the Condammo 
and Wallaby beds ate the equivalents at bllveiwood of pait of the Uppei Division 
of the Drake Sei les 

lhe position of the stiata of the Furydesma Block is still in doubt The w itei 
(1034) ittempted to show (hat they oveilay the stiata or the Condamtne Block 
using as evidence certain aimilat Idea in lithology and the presence of Monilopoi i 
In each block If the locks aie so 1 elated the Euiydesma beds must belong to 
the Upper Division of the Drake Seiles possibly occuiring immediately below the 
main Ttaihypaia-MontUpora tone In such a case the Bomewhat forced palaeonto 
logical aiguments Indicating that the beds underlay the volcanic suite must be 
disregarded On the other hand the honson of abundant Eurydeama lordat m Is 
still legalded by most Austiillan geologists as indicating a position low down In 
the Kamilaroi sequence even though the genus has been round scatteied through 
out the whole system If we legnid this hoi Ison as occurring high up in the 
Uppei Division of the Diake Seiles it Is somewhat suiptising to find suth n big 
thickness of sediments and lavas between it and the base of the Kamilaiol system 
The lavas and tuffs of the volcanic suite cannot be placed In the Caibonlfeious 
System since Andiews (1908) jecojds several ociunences of definite Kamilaiol 
fossils Intel bedded with them The wnter has seen similar fossils In the I own 
Division of the Diaki Seiles beside Otiard Creek (Voisey 1938) 

No beds diiectly undeilying the lavas have been found In the Booiook Diake 
area Neithei (Jloi\opteni noi Oangamoptirii has been collected The j lesence of 
dirty coal Beams at Undeicliffe (Andiews 1901) Is In Ucative however of somi 
fresh watei deposits 

Jurassic 
Claience Series 

Sediments belonging to the Clarence Seiles occupy most of the northeastern 
part of the County of Bullei theli boundaiy tunning diagonally acioss It fiom 
the nelghbouihood of Legume to Tabulam Outlleis occui t ) the west of this it 
Kettles Lift Fietty Gully and elsewbeie 

Warping and faulting which took place probably in Teitiary times have 
been responsible for the elevation of the sediments the base of which rises 
gradually from Tabulam at 400 feet towards Legume and to Warwick in Queens 
land where It la at appioxlmately 1 500 feet Outliers In the vicinity of Silverwood 
attain a height of ovei 3 000 feet The base of the Pretty Gully outlier lies at 
about 1100 feet 

Only the Lower Clarence Series is represented in the County and it may be 
divided conveniently Into two stages the Basal Stage and the Coal Measures 
Basal stage 

The lowest beds of the Clatence Series consist principally of conglomerates 
made up of a great variety of well rounded pebbles Sandstones separate the 
conglomerates and merge into them Smaller lenticular sandstone bands occur 
within the main conglomerate horizons which are usually about ten feet In thick 
ness Fine-grained sediments are rare in the Basal Stage 



Laige tiee trunks and numerous pieces ot foBsil wood aie a distinctly feature 
of the beds They aie seen to advantage In road cuttings just erst of Tabulam 
and alongside cteeks in that locality Magnificent examples hay been found at 
Waiwlck In Queensland just beyond the limits of the accompanying map 

The constitution of the outlier at Kettle's Lift Is notewoithy since it la a 
lematkably good example of a consolidated soil 01 rubble which had coveted the 
land suiface befoie inundation The took consists of granite soil In which are 
set laige lounded gianite bouldeis which give the impression that they aie 
intiuslve into the bed in which they lie Slnulai rocks chaiactenre the basal 
beds of the Juiassic System in paits of the Northern Teriltory, notably at 
Buldlva (Voisey, 1838) 

( mil Vtanuus 

The Coal Measures overlie the Basal Stage In the County of Bullet coal 
seams wue nut at intervals fiom a point near the junction of the Bonalbo road 
with the Tabulam-Mallanganee road to Urbenville They aie then hidden by basalt 
but leappeai neai the junction of the Urbenville load and the New England High 
way and continue noithwards Into Queensland Owing to the veiy gentle dip in 
the noith the coal measuies outcrop ovei a much largir aiea than In the south of 
ttu Claience Basin neai Coiamba 

The beds consist of soft mudstones with subordinate sandBtone and a nunibei 
of coal seams Details of thi propeitles and value of the coal In the region are 
given by Pittman (1908) He lecorded a workable seam nearly (hiee feet wide 
neai Killaincy in Queensland Most of the seams however, are of pooi quality 
and less than 2 feet in thickness ihthoptem wan found by Pittman near 
KUlarney 

lj ft of thi Clan net lntrxcs 

A B Walkom (1918) discussed in some detail the lclationship between the 
Claience Seiies and the Mesozoic locks of Queensland There seems to be little 
doubt that the Coal Measuies of the Lower Clarence Seiies can be correlated with 
the lowei put of the Walloon Seiies of Queensland They are therefore Lowei 
Juiassic In age The Basal Stage bears some lithological lesemblances to the 
Bundamba Seiies which consists also of massive sandstones, gilts and 
conglomeiates The age of this series is still In doubt since no recognisable fossils 
have been found In It Fossil wood, howevei, 1 b extremely abundant in the Basal 
Stage of the Lowei Claience Seiies and may gi\e some clue which will lead to the 
solution of the pioblem 

As theie does not seem to be any evidence to the contrary, both the Basal 
Stage and the Coal Measures aie regarded as Jurassic in this paper 

Plkistockd 

High level ilvei gravels occur alongside the Clarence River and aie simllai 
to those of the Mucleay, Manning and other livers along the coast On (he hills 
Just west of Tabulam bridge they are about 70 feet above the river 

Rkctst 

Beautifully tei raced alluvial flats are pievalent beside the Clarence Rivei and 
aie developed to a lessei extent beside some of Its tilbutailes The terraces in the 
neighborhood of Tabulam are particulaily fine examples 
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Ioxlous Rocks. 

Oianite 

E. C. Andrews (1903, 1906, 190S) has dealt adequately with the granitic rocks 
of New England and part of the County of Buller and little can be added here. 

The granite occupies a large area to the west of the County, its eastern 
boundary running tnegularly thiough Boorook, Undercliffe and Rlvertree to pass 
under the Claience Seiies and basult 

Professor Skeats (1980-32) suggested that the age of some of the granites 
might be Mesozoic following veibal communications from Professor Richards, Dr. 
Bryan and Dr Whitehouse. Theie appeals to be general agreement, however, that 
the evidence upon which the suggestion was baBed admits of another interpretation. 
It is highly Improbable, theiefore, that any of the granite in the area being 
described is intrusive into Mesozoic rocks Its age may be legarded as late 
Palaeozoic. 


Ufcalmr Intrii/nves. 

A numbei of alkaline plugs, laccolltes and sills occur in the north-eastei n 
portion of the County They compiise the prominent hills North Obelisk, South 
Obelisk, Edinburgh Castle and otheis These weie mentioned by Andrews (1908) 
In his report on New England. Pittman lecoided the presence of the alkaline rock 
at the North Obelisk in 1908 (Pittman, 1908) He regarded Us occurrence as being 
that of a laccollte. 

Sills of fine-grained trachytic lock intrusive into the Coal Measures of the 
Clarence Series are exposed by cuttings on the Bonalbo road about 9 miles south 
of Urbenville near the biidge over Lemon Tiee creek. The sills, which attain 
thicknesses up to ten feet in places, have Hllghtly metamorphosed the sedimentary 
rocks and, where they have followed the coal seams, have affected them consider¬ 
ably. They are partlculaily well developed In close proximity to the coal, evidently 
having found progress more easy In the softer rocks. 

Basalt. 

Sheets of basalt cap most of the ridges in the north and east of the area, 
notably Pocupar or the Great Table Mountain, the Richmond, Tooloom and 
MacPherson Ranges. Its base lies generally at a height of about 1,000 to 1,200 
feet above sea-level, but this height varies considerably from place to place. 

The basalt is post-Jurasalc in age since It overlies tbe Coal Measures. It may 
be assigned confidently to the Tei tiary Era. 

Stsuctukal Geology. 

The Emu Creek Series has been folded on a general meridional axis and has 
been extensively faulted. Details of the Individual folds have not been ascertained. 

The Drake Series Is gently folded into anticlines and syndlnes at Boorook and 
Red Rock, the axis of the folding being generally north and aouth. Further east 
the folding has become more Intense and, In places, the beds have assumed vertical 
positions. 

A faulted junction between the Emu Creek Series and the Drake Seiies is 
indicated on the map and has been deduced from a study of tbe strikes in that 
region. Outcrops there are very poor. The relationship between the two series 
between Rlvertree and Emu Creek is in doubt since the country is difficult of 
access and recent investigations were hampered by floods. 

The Jurassic rocks have a general easterly dip In the south-eastern part of 
the county. They flatten somewhat and turn slightly northward In the north-west 
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region These sediments uneonformably overlie the Uppei P tl leozolc rocks and 
the granites 

Pbybioobafiiy 

The County of Duller comprises the basin of the Upper Clarence River being 
bounded by divides on the east north and west respectively the Richmond Range 
MacPherson Range and the Main Divide 

Basalt forms a capping on most of the lldges and was apparently poured out 
over a suiface which now stands at heights of between 1 000 and 1 200 foot above 
sea level This surface tilts upwards to the west 

Deep gorges chaiacteilze the Cataract and Maryland livers and many of their 
tributaries which are woiklng in the Palaeozoic rocks and the granites The 
Clarence Seties has responded much more readily to erosion and the region which 
it occupies is more oi less undulating 

The alkaline lntiuslons around Urbenvllle are conspicuous features rising 
steeply from the mon open country 
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THE GEOLOGY OF THE LOWER MANNING DISTRICT OF NEW SOUTH 
WALES. 

By A. H. Voisey,* M.Sc, Lecturer In Geology and Geography, New England 
University College. 

(One map, one Text-figure ) 
mead 10th August, 1131 1 

This paper deals with the general geology of the Lowei Manning River District 
The accompanying map embraces parts of the counties of Macquarie and Gloucester 
which He respectively to the north and south of the Manning River. The area 
is drained by the Manning and its tributaries, Lansdowne and Dawson rivers and 
Cedar Party, Dingo and Burt 111 creeks. 

The principal towns are Taree, Wingham, Cooiiemook, Cundletown, Mount 
George, Croki, Harrington and Krambaek. 

Previous Literature 

No detailed account of the geology of the region has been published, but there 
are a number of references to some of the occurrences of rocks within It. 

J. E. Carne (1896) described the rocks of the principal coastal headlands, 
mentioning particularly Diamond Head, Halllday Point (Black Head) and Wallaby 
Point. He regarded the last two as Carboniferous In age, hut they are placed more 
satisfactorily now as Devonian. 

W. G. Woolnough In 1911 described the Cedar Party Limestone and underlying 
beds, suggesting a glacial origin for some conglomeratic material. His tentative 
correlations with the sequence on the Macleay River are not likely to be 
challenged. 

Devonian and Kamllarol beds were discussed by W. N. Benson (1916, 1918) 
and the occurrence of serpentine In the neighbourhood of Mount George was 
recorded. 

References to the alkaline Intrusions in the neighbourhood of Lansdowne 
have been made by C. A. Sussmilch (1988), W. R. Browne (1988), R. O. Chalmers 
(1984) and others. 

The writer has described portions of the area more recently (Volsey, 1988, 
1989o, 19896). 


STEATmaATHT. 

DEVONIAN. 

All the rocks of undoubted Devonian age In the Lower Manning District are 
found south of a group of faults which will be referred to as the Manning River 
Fhult System. These faults separate Devonian from the Carboniferous and 
Kamllarol rocks which occupy the country to the north of the M an ning River. 

*Thle paper was completed while the author was Unnean Macleay Fellow of the 
Society in Geology. 
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The complete Devonian sequence was not elucidated owing, In a large measure, 
<o the complexity of the structures and the lack of sufficient outcrops. It may be 
possible to sort out the Devonian succession after a detailed geological survey of 
the area, but as the Carboniferous and Kamllarol rocks were the chief concern of 
the present writer it was not found practicable to devote the necessarily large 
amount of time to this project. 

Benson (1916, 1918) and Sussmllch (1981) were In agreement that the 
Devonian sequence closely resembles that of the type-area In the Tamworth District. 
The suite in each case consists of characteristic banded claystones, tuffs, spilltes, 
agglomerates and breccias. 

The beds will be discussed under the headings of the principal localities where 
they were examined. 

Bundook 

Fresh-looking, dense, pale green spilltes containing well-pi eserved pyroxenes 
and albltic felspars aie beautifully exposed by railway cuttings all the way from 
Bundook to Somerset (Benson, 1916) They continue eastwards to the Kanghat 
Range, where they are responsible for this imposing feature which rises to over 
2,000 feet The spilltes continue In a westerly direction beyond the limits of the 
■nap. 

Between Bundook and Gloucester, railway cuttings reveal banded mudstones, 
tuffs, cherts and breccias of Devonian age. Quite close to Gloucester they give 
way to the Carboniferous suite (Sussmllch, 1921). 

Kundtbakh. 

Two miles south of Burrell Creek Post Office, along the Gloucester road, mud¬ 
stones and sandstones associated with hard bluish tuffB outcrop. They contain 
fragmental plant remains. Although these beds resemble those of the Burlndl 
Series to some extent, they are Included with the Devonian on account of their 
association with definite Devonian rocks south of the Kanghat Fault. They dip 
in a south-easterly direction at 40 degrees. 

Two and a half mllea south of this occurrence in the Krambeck Cutting are 
coarse tuffs dipping steeply In a direction 30 degrees. They are very like those at 
Tlrl and contain the same kind of large angular shaly fragments. Associated with 
them are greenish-grey mudstones and other fine-grained blue tuffs. 

Banded mudstones and tuffs may be followed In road cuttings along the Pacific 
Highway to the neighbourhood of Mongranl Cutting near Gloucester. 

Bucklcbore Mountain. 

This spur from the main Kanghat Range Is composed largely of coarse tuffs 
associated with spectacular volcanic agglomerates or tuff-breccias. Fragments of 
green tuffs up to several Inches across are cemented Into a very hard and beautiful 
rock. Fresh specimens of this may be obtained from large blocks in the scree on 
the south bank of the Manning River at the bend about a mile south of Charity 
Creek Railway Siding 
Mount Kiwarric 

The north-eastern slopes of Mount Kiwarric are composed of hard blue tuffs and 
grey cherts with some interbedded Igneous rocks, probably spilltes. These beds 
dip In a southerly direction at about 70 degrees near the head of Stoney Creek, a 
tributary of Bow Bow Creek. In this locality they are intruded by serpentine. 
Tinonee. 

Typical Devonian banded claystones with interbedded coarse tuffs are exposed 
by cuttings along the Three-Gloucester road between Tinonee and Bow Bow Creek. 
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At Tinonee punt approach they dip in a direction 320° at 47° A quarry about a 
quarter of a mile from Tinonee on the Old Bar road reveals a good section of the 
claystones which here dip in a direction 175° at 35°. 

Dips aie so variable in this region that it haB not been possible to determine 
the details of the structures even after numerous measurements have been taken 
Examination of the sections revealed by the Brushy Cutting and railway cuttlngH 
near Wingham shows how futile it would be to attempt to map the foldB and faults 
with a limited number of measurements The soft beds appear to have been folded 
and crumbled along a number of different axes 

The banded elaystoneB and tuffs extend eastward from \\ Ingham to the coast 
Black Head 

Hock Platforms at Black Head expose a splendid vailety of green tuffs Inter- 
bedded with banded claystones The suite Is similar to that met around Tinonee 
and is undoubtedly Devonian in age The strata vary in Btrlke but generally dip 
in a north-easterly direction at about 45 degrees Numbers of small faults displace 
the Individual beds and aie seen to great advantage on the rock platforms. Thi 
tuffs have been twisted about in places and are partly slllclfled, containing 
numerous \elns of quartz 

Red Head 

One or the best places to examine the banded elaystoneB is at Red Head, about 
a mile north of Black Head. Wave action has cleared away weathered material 
and polished the rocks so that the banding is particularly well displayed in dark 
and light grey shades The strata here dip Bouth at 55 degrees 

Wallaby Point. 

Came (1898) placed the Black Head (Halliday Point), and Wallaby Point 
rocks in the Carboniferous system, comparing them with the beds at Cape Hawke 
where he found Carboniferous marine fossils However, they coirespond more 
closely with the known Devonian rocks and are Included now in that system. 

Interesting intraformatlonal stiuctures occur in some bands of sandy mud¬ 
stone Interbedded with tuffs. Before consolidation of the laminated mudstones 
they were puckered and folded. 

Fragmental plant remains are abundant In the tuffs but no identifiable 
material was found. According to Came (1896) grits and conglomerates are 
present. He was Impressed by the "concretionary weathering of some of the 
sandstones". 


Doubtful Occurrences of Devonian Rockt. 

Johntton'g Pwk. 

Jaspers and quartzites are exposed by Little Run Creek west of the seipentlne 
belt at Wherrol Flat and are responsible for the presence of an elevated block of 
country which rises to a sharp, peculiarly-shaped summit called Johnston's Peak. 
The higher portions of this rugged region were not examined, but it is assumed 
that the siliceous rocks are continuous from Wherrol Flat to the neighbourhood 
of Mount George (Volsey, 1936a). 

No evidence was found to Indicate the stratlgraphlcal position or age of these 
beds. Abutting serpqptlne at Wherrol Flat and Mount George, they are believed 
to be related to It as the Woolomln Series of Benson (1913b) Is related to the 
basic Intruslves of the Nundle District. 
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'stratheedar 

On the road to Mooral Creek about I| mile* from its Junction with the 
Wingham-Comboyne Road occur some rock# which bear a strong lithological 
resemblance to those of the Devonian snlte They are Included on the map with 
the Carboniferous beds since they are surrounded by sediments of that age and are 
some miles from any other known Devonian occurrence 

They outcrop alongside the road for less than a mile but as exposures are poor 
their extent was not detei mined nor was their relationship to the adjacent 
Carboniferous glacial beds ascertained The rocks consist of cherts and tuffs 
having in part a light giecn colour which Is especially typical of the Devonian 
beds neai Bungay (two miles south of Wlngham) und in railway cuttings east 
of Wlngham Banded claystones are also present 

If the age of the rocks leally is Devonian this anomalous occurrence can be 
explained only by very strong faulting 

< oopemook 

Alongside the toad between Langley Vale and Coopernook Railway Station 
road material quari lea expose tuffs and banded claystones which resemble Devonian 
rock types As In the case of the Strathcedar beds the locality la ho far removed 
from other Devonnn areas that doubt la thrown upon lithological correlations and 
a Carboniferous age la preferred The strata dip In a direction 98 at 65* 

Corn lations 

Although the Devonian sequence has not been worked out on the merits of 
the outcrops In the aiea under discussion the rock types may be correlated more 
oi less with those of tho Tamworth and Nundle distiictB (Benson 1913a 1918b) 
Benson (1916 1918) and Suasmilch (1921) weie agreed on this point after 
examining the sections from Mount George to Gloucester 

Woolosttn Benea 

The jaspers and quartsites occunlng between Mount George and Wherrol 
Flat are correlated tentatively with the Woolomtn Series (Benson 1913a) No 
tuffs slates or phyllites however were found to correspond with those in the 
Nundle District Since the siliceous rocks appeir to be related to the intrusion 
of serpentine It Is unsafe to place them on any fixed stratigraphies! horlton 

Tamworth Benei 

Benson (1918) nwigned the Bpllltes of Knnghat Mountain to the Middle 
Devonian The tuff breccias and agglomerates of Bucklebore Mountain suggest a 
position In the sequence analogous to the Upper Breccias of the Bowling Alley 
( Tamworth) Seiles at Nundle Here the association of such breccias and spllltes 
was remarked upon by Benson (19136) 

By far the most widespread rocks of Devonian age are the banded claystones 
possibly containing radlolaria They are referable to the Tamworth Series some 
of them belonging probably to the upper banded radlolarian claystones (Benson 
1916) but their relationship to the spllltes and tuff breccias could not be 
ascertained 

Baldwin Agglomerates 

The Kundlbakh tuffaceous deposits could belong to the Baldwin Agglomerates 
$f*son however recorded beds of this type from the Tamworth Series and they 
. resemble some Carboniferous types so that again correlation Is doubtful 
% 
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Barraba aerie* 

Beds referred to the Barraba Series by Sutsmllch (1981) occur In the 
Gloucester District and might be expected to outcrop to the east and north-east 
What appear to be membeis of this scries are exposed by road cuttings between 
K ram back and Nabiac immediately to the south of the area shown on the map 
Palaeontology 

Numerous fragmental plant remains were found in the Devonian rocks but 
none were sufficiently well preserved to allow identification 

Mr Lee Wellet of Nabiac. brought in several well preserved specimens of 
l epidodendron oust talc from the neighbourhood of Wang Wauk several miles 
south of the area mapped It was In this locality that the writer was shown the 
same fossil by Dr G D Oabc me in 1983 

WtBOMfrHtOI S 

The Carbonlfercus beds have been divided Into three senes These with 
approximate thicknesses m aB follows (in descending order) 

Feot 

Kullatln Series * 000 

Upper Burlndt Series 1 000 

Lower Durlndl beries 4 000 

The Kullatme Series Is very variable In thickness ind probably exceeds the 
amount given above in some localities The fact that it consists largely of ttllite 
In which bedding Is poorly developed renders elucidation of structures very difficult 
and the presence of numerous faults has further interfered with stratlgraphical 
work 

The Upper Bunndl ISeries has been examined only in the neighbourhood of 
Taree (Volsey 1988) and has not been located anywhere else although It may well 
occur In a number of other places 

The Lower Burindi Series Is very well developed throughout the area Its 
downward limit has not been round since faults intervene between the series and 
the Devonian beds The estimate of 4 000 feet is very conservative since sections 
of strata which do not coneBiond with the measuied thickness of about 3 600 feet 
(Volsey 1938) are known 

The Carboniferous beds iri not differentiated on the accompanying map on 
account of Its small scale 


Lout r Burindi Serves 

Everywhere that Devonian and Carboniferous strata have been found in contact 
m the area faults have separated them This would appear to be the case also 
to the west of Gloucester In the Copeland District where C A Sussmllch (1981) 
has reported a contact between Devonian and Carboniferous rocks 

The beds consist for the most part of mudstones and tuffs the last named 
being very variable in character 

Along the Nowendoc Road between Mount George and Caff rev's Flat notably 
beside the Nowendoc River there are good expoeuree of the series together with 
the Ullltes of the Kullattne beries Beds of tuffs several feet thick are separated 
by olive-green mudstones containing plant remains The general dip la In a 
direction 190* at 86® Between Wingham and Whsrrol Flat similar rocks are 
exposed In road cuttings Some of the hard massive tuff bands may be traced 
across the country for short distances usually being cut off by faults 

Members of the Lower Burtndl Series occupy most of the country between the 
Manning River and Wherrol Flat 
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At Tiri, where the road from Mount George to Bundook crosaea the Manning 
River, there la a light bluish-grey tuff, very hard and apllnteiy, consisting of rock 
fragments up to several inches in diameter set in a tuffaceous groundmass 
Occasional angular inclusions of grey shale up to two or three inches across are 
found scattered through the beds. With them are quite large plant stems. These 
are particularly abundant in the road cuttings on the northern side of the bridge 
None of those collected were sufficiently complete to allow identification. 

Associated with the Kullatine Series, Lower Burindl beds cover a large area 
in the watersheds of Dingo Creek and its tributaries, and continue for an undeter¬ 
mined distance to the west 

Mention has been made already of the sequence in the Taree and Wlngham- 
Mount George districts (Volsey, 1938 and 1939a). 

At Cundletown banded olive-green mudstones dipping in an easterly direction 
at about 30° outcrop in road cuttings. Further east, tuffs, sandstones and mud¬ 
stones occur on Oxley Island. 

Woolnough (1911) recorded Knorria from Carboniferous tuffs and mudstones 
at Crowdy Head. These rocks have been quarried and brought south to Harrington 
and UBed in the construction of the breakwater at the entrance to the Manning 
River. During the quarrying operations a specimen of u fossil fish was found and 
forwarded to the Government Geologist, who submitted it to A. Smith Woodward 
for identification (Smith Woodward, 1900-1904). Having been led to the belief 
that the beds in which the remains were found weie Mesosoic, Woodward referred 
the imperfectly preserved specimen to the genus Atheratonia He named it 
tentatively Atheratonia avttrolia and suggested that the rocks in which it occurred 
belonged to the Hawkeabury Series. The matrix in which the fish is preserved 
is Identical with the Crowdy Head tuffs and other Carboniferous types and there 
is no chance of it belonging to the Triassic Bulte. Anothei fossil fish has been 
presented to the Australian Museum recently. It is set in a similar matrix and 
comes fsom the same locality aa the supposed Atheratonia The fish may belong 
to the Crosaopterygil, a Palaeozoic group. 

A small area of mudstones and tuffs which are similar to the Crowdy Head 
types occure at Harrington. The beds are practically horizontal, a most unusual 
disposition for Palaeozoic strata in this region. 

Upper Burtndi Benea 

The Upper Burindl Series consists of mudstones, sandstones and the Taree 
Limestone which contains Aphrophyllum hallenae Smith, LUhoatrotion atanvellenav 
Eth. ill., and Lithoatrotlon colutnnare Eth. ill. 

The only part of the area in which the series Is known to be developed hus 
been described previously (Volsey, 1988). 

Kullattnc Bertct 

The Kullatine Series has a wide distribution throughout the Lower Manning 
District Together with the Macleay Series it occurs in a number of places along¬ 
side the Manning River between Tlrl and Hillview. Its occurrence here has been 
described already (Volsey, 1939a). 

Tlllltes and tuffs outcrop in association with the Lower Burindl Series beside 
the Nowendoc River In the neighbourhood of Caffrey’s Flat In this region the 
Kullatine Series appears to pass conformably downward into the Lower Burindl 
Series without any intervening Upper Burindl Series. 

Beautiful examples of the glacial beds occur alongside the road which follows 
the western branch of Dingo Creek north of Wherrol Flat. The fluvio-flacial 
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character of massive conglomerates constituting part of the Mutial stage Is demon 
strated by the presence of numerous lounded boulders of igneous locks cemented 
togethei by material identical with the matrix of the typical tllllte 

Further outcrops of tllllte are exposed by the Bulga toad which follows the 
eastein branch of Dingo Creek The rocks are seen to advantage on the ascent 
to the Bulga Plateau fiom Bobin Flat They weie shown the wntei at Ellen 
borough Falls by Di G D Osborne In 1938 and weie mentioned by R O t halmers 
(1934 p 176) 

In the neighbourhood of Stiathcedar tlllites are Intruded by serpentine 
A high ildge composed principally of glacial beds of the Knllitine Series runs 
noithwards from Khatabunda near Wingham to the Comboym The beds dip 
under the Macleay Series which lies to the east 

It would appeal that the glacial beds become thinner going trom the west of 
the area to the east They exceed 2 000 feet in thickness In the neighbourhood of 
Kimbtlki and are no more than 600 feet at Taree The llght-colouied tuffs under 
lying the glacial stage near Tarce have not been found west of Wingham (Volsey 
1938) They miy have passed Into darker tuffs resembling those of the Lower 
Builndl Series but this point has not been established 

Cai bon If Clous lavas and tuffs have been described from the Gloucester District 
by C A SuBsmllch (1921) They have been correlated with the Kuttung Series of 
the Huntei River These rocks are shown on the map to the east of Gloucester 
forming the eastern limb of the Gloucester Syncline or Trough 

kamii vbdi Mat leap Btncs 

The only Kamilarol beds which have been found outside the areas dealt with 
previously (Volsey 1938 1939a) occut just south of the Comboyne Plateau and in 
the neighbourhood of Tirl 

In the first case they overlie the Kullatine Series which occupies the ridge 
west of the Wingham Comboyne road and dip away In an eaateily direction 

A road cutting near the last bridge over Killabakh Creek befoie the ascent to 
the Comboyne Plateau (portion 32 parish of Marsh) reveals puiple shales 
containing angular pebbles These shales closely 1 esemble the Talt’s Creek Glacial 
beds (Woolnough 1911) which have been rompaied with the 1 ochlnvar shales In 
the Huntei Valley sequence 

About two miles Bouth of the above mentioned locality near Killabakh School 
(poitlon 32 parish of Marsh) a road cutting exposes Impure limestones The 
spongy weathered material derived therefrom yields well pieserved Kamilarol 
marine fossils Those collected were Identified by Mr H O Hetcher as Fenestella 
spp Crfnold stems Spirtfer bp Indet Linoproduct u* spnngwrenau Booker 
Avtculopecten tprentt Johnston Plevrotomaria et motrisiana McCoy (abundant) 
and PhiUtptia sp (Specimens 38188-4 Australian Museum Collection) 

These limestones overlie the purple shales and tuffaceous rocks and are 
followed by light grey micaceous mudstones 

Along the road from Mount George to Bundook, south of the bridge across the 
Manning Rlvei at Till road cuttings leveal micaceous mudstones sponge-spicule 
tuffs and other members of the Macleay Series Marine fossils similar to those at 
Klmbrlkt were found (Volsey 1939a) The beds were associated with tlllites 
belonging to the Kullatine Series 

tuasbio Camdf n Haven Set it* 

Conglomerates, sandstones and shales comprising the lower beds of the 
Camden Haven Series outcrop to the noith of the Lansdowne River These 
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Trlassic rocks form the southern margin of the Lome Trlassic Basin which was 
described in an earlier publication (Volsey 1929b) 

PU1HTOCENF TO RECENT 

Raised river gravels occur at varying heights above the Manning River The} 
mag be referred to the Pleistocene period 

A large area of country has been reclaimed from the sea This extends from 
Taree to the toast with the exception of some hills of older lock which rise above 
the plain of recent accumulation The lower beds are marine or estuarine sands 
and muds with bands of shells They pass up into river alluvium or swami 
deposits 


Igneous Rocks 
9erpentm< 

Serpentine has been located In four places in the irea (1) Mooral Cheek 
(2) Wherrol Flat (S) Mount Klwarric and (4) Mount George 

1 Mooral Creek —Serpentine Is seen fiom the Wlngham Mooral Creek road 
and may be traced for several miles in a north easterly direction from Strath cedar 
Public School to the small village of Mooial Creek It Is Intrusive Into tillites 
belonging to the Kullatine Series One block of tllllte wan found caught up in 
the basic rock near the Strathcedar School 

2 Wherrol flat —A belt of serpentine ctosses Dingo Creek south of Wherrol 
Flat Hall and passing through the settlement continues for some distance to the 
north Contact altered Carboniferous tuffs were found beside the Intrusion 

3 Mount At uarnc —Serpentine occurs on the north-eastern slopes of Mount 
Klwarric at the head of Stoney Creek a tributary of Bow Bow Creek It Is 
Intrusive Into Devonian rocks This occurience and that at Wherrol Flat (Glen 
Lewis) were referred to by Benson (1918) 

4 Mount George —This belt of basic rock has been mentioned previously by 
Benson (1916 1918) and mapped by the writer (Volsey 1989) Ttllltes of the 
Kullatine Series tuffs of the Lower Burindl Series and Kamilarol mudstones 
appear to be the contact rocks 

TAe Ape of th « Serp« ntim 

The age ot the serpentine has been discussed m a previous publication (Voisey 
1939a) and will be dealt with also under the heading Structural Geology 

As has been pointed out It Is Intrusive Into Devonian Carboniferous and 
probably Kamilarol rocks and cannot be pre Kamilarol in age The only evidence 
previously brought forward to suggest that the rock la older*vconsists ot a pebble 
of serpentine In Kamilarol beds and the presence of Permo-Carboniferous rocks 
apparently overlying the Peel Thrust (Benson 1918 p 611) With reference to 
the pebble such evidence cannot be regarded as definite proof of a pre-Karoilarol 
age for the rocks of the Great Serpentine Belt since It may have come from unite 
another locality In the second case Benson admits that the beds are not clearly 
exposed and direct proof Is Impossible 8 W Carey (verbal communication) 
suggests that the beds may be infaulted and with this view the writer agrees 

That the serpentine is of late Kamilarol age may be taken now as established 
beyond reasonable doubt 

Alkaline Intrusive* 

A large number of plugs of alkaline rock Including comendltea, artvedsonite 
anortboclase-trachyte bostonlte etc (Browne 1922) occur principally about the 
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brad waters of Klllabakh Creek and the Lansdowne RUer along tbe southern 
mar Kin of the Comboyne Plateau (Suumllch, 1932; Chalmers, 1934, Votsey, 19395) 
Siau<nrKiL Okoiout 

The structural features of the district may be considered In six sections 

1. —The Lorne Ti lassie Basin and Associated Intruslves. 

2. Folded Caibonifnous and Kamilarot rocks north of the Manning Hlver 
Fault System. 

3 —Tightly folded Devonian rocks south of the Manning Rlve« Fault 

System. 

4 —The Olouceslei Syncline. 

5— The Manning River Fault System 

6— Serpentine Faults 

1 Trlassic sediments lie with a violent unconformity on the Palaeosolc beds 
The unconfortnuble junction may be followed with ease from the neighbourhood 
of the Comboyne Plateau to Coopernook Basal conglomerates and sandstones 
present a line of veitlcal cliffB which resemble, In a small way, those of the 
Hawkesbury Sandstone in the Blue Mountains 

The strata dip at a low angle towaids the centre of the Basin which lies to 
the north of the area embiaced by the map. West of John’s River, intrusions of 
alkaline lock have lifted the beds nnd have the form of Bills and laccolltlc bodies 
(Votsey, 19395) 

2—South and west of the Trlassic basin are Carboniferous and Kamtlarol 
sediments which have been folded on a general meridional axis. These folds have 
been broken extensively by faults (Volsey, 1938, 1939n) 

Yielding Kumllarol beds have been ovei folded near Kimbrlkl, but the more 
irslstant Carboniferous beds have been extensively fractured and. In places, such 
as Ccdat Party, thrust ovei the Kamilaroi strata 

Two synclines and an anticline weie mapped north of Wingham and Tsree. 
The anticline lias given way along the Cedar Party Fault and the syncline on Its 
eastein side along the Dawson Fault. In each case the overthrustlng has been 
from east to west nnd Carboniferous beds have been pushed over those of the 
Kamilaroi. 

The exact position of the Dawson Fault has not been determined on account 
of the exceedingly poor outciops of Kamtlaioi micaceous mudstones on the west 
and Burlndt mudstones and tufts on the east. Similarly its probable continuation 
along the course of the Lansdowne River has been inferred from the presence of 
Burindl beds along the Kopplnyarratt road to the Comboyne and tbe presence of 
Kamilaroi sediments along the Klllabakh Creek road In most of the intervening 
area Kamilaroi mudstones are suspected on account of the low ground, grey soil, 
and lack of outcrops. The duplication of the Taree Limestone in the Upper Burindl 
Bettes in and near the limestone quarries at Taree and the disturbed disposition 
of the beds are evidence of the presence of the fault In that locality. 

Between Wingham and Wherrol Flat, strikes are exceedingly variable and 
indicate extensive faulting. One fault running east and west Is shown on the 
map This Is suggested by a change In the general direction of strike from north* 
west—south-east to north—south. Again, however, there are many departures 
from these general directions, and details of the faulting were not obtained. 

The Kimbrlkl Anticline (Volsey, 1939a) is the most important of the folds 
in the western part of tbe area. Along its nose the Kamilaroi beds are folded 
Into asymmetrical anticlines and synclines on a meridional axis. The tilt of the 
axial plane of the syncline nearest to “Colratne” Is towards the west. 
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8.—The resistant spill tee, agglomerates and tuffs of Devonian age constituting 
the Kanghat and Klwarrlc ranges have been folded, for the most part, on an east- 
west axis. The less-resistant banded claystones and tuffs have been very tightly 
folded Into anticlines and synclines. The amplitude of these folds Is small and 
they have been broken at the crests so that many beds are vertical In disposition 

Splendid examples of the folding are to be seen in railway cuttings west of 
Wingham and at the Brushy Cutting on the Wingham-Tinonee road Examination 
of these has been sufficient to convince the writer that any detailed Interpretation 
of structures, which might be based on the limited outcrops available clsewheie. 
Is likely to be Quite unreliable. 

4.—The Gloucester Syncline has been described by C. A. Sussmilch (1821) 
and Is shown on this map In order to demonstrate its proximity to the beds of the 
Lower Manning Distilct. South and east of the syncllne are regions where 
meridional strikes predominate 

The geological structures between this synrllnc and the well worked out aieus 
of the Hunter Valley have been discussed by Q D. Osborne (1938). 



5—The most important structuial feature in the Lower Manning Distilct is 
the Manning River Fault System, which must lank among the largest fault 
systems In the State. It comprises the Kanghat, Hlllview, KUlawarra. Wingham 
and probably the Charity Creek faults. The principal fault in the group, the 
Kanghat Fault, runs from the coast near Black Head for a distance of at least 30 
mlleB to the west-north-west. At Tlri It is still very powerful, since Devonian and 
Kamllarol rocks are in contact with one another It is to be expected, therefore, 
that it continues westward for many miles into the Upper Manning District. The 
displacement of the beds must have been very great indeed, since 7,000 feet, at 
least, of Carboniferous beds have been faulted out, as well as quite that amount of 
Devonian beds. In addition, the Kanghat Range is 2,000 feet higher than the 
Kamllarol beds beside the Manning River. Thus an estimate of a minimum 
displacement of three miles is suggested. Lateral us well as vertical components 
are involved and it is more than likely that the amount of movement was consider¬ 
ably greater than the minimum calculated above. 

The Kanghat Fault cuts across the strike of the spilltes which were not found 
along the Pacific Highway which follows Bun-111 Creek through the Kanghat- 
Klwarrlc ranges. The accompanying map (p. 295) shows how clearly the fault 
transgresses the strikes of the Kamllarol and Carboniferous rocks. 

Lying to the north of the Kanghat Fault Is an area of Devonian strata bounded 
by the Hlllview, KUlawarra and Wingham faults. Between the Kanghat and 
tHlUview faults Is a sunken block through which portion of Upper Bow Bow Creek 
nows. 
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The Wtngham Fault separates Lower Duilndl and Kullatlne beds from 
Devonian claystones in the neighbourhood of Wingham It Is obscured by alluvium 
south-east of Kolodong, but there cannot be any reasonable doubt that it continues 
for some distance to the east, since Carboniferous rocks He north of the river and 
Devonian rocks to the south. The displacements along this fault and Killawarra 
fault are comparable in amount to that of the Kanghat Fault since they separate 
Devonian from Carboniferous and Kamilarol beds. 

The Charity Creek Fault Is probably part of the Manning River Fault System 
but its throw is not so great as that of the other members mentioned above. It 
separates Kullatlne from Lower Burlndl Rocks and runB from Charity Creek 
railway siding to the neighbourhood of Killawarra siding. 

6.—It is assumed by analogy with the Great Serpentine Belt of N S.W (Benson, 
1913, etc.) that the serpentine in the Lower Manning Dtstilct was introduced 
along fault planes 

The serpentine near Mount George appears to follow a fault which separates, 
in places, Carboniferous tillites fiom Kamilarol micaceous mudstones. It cuts 
across the strike of the Kamilarol strata and apparently of smaller faults which 
bring them into contact with tillites (Volsey, 1939a) 

Actual contacts between serpentine and Kamilarol beds are obscured and, 
hence, there must remain a Blight doubt as to whether the latter are lntiuded It 
does not seem to be possible, however, to reconcile the observed facts with the 
supposition that the serpentine was faulted into Its present position after being 
injected prior to the deposition and folding of the Kamilarol and Carboniferous 
sediments 

At Wherrol Flat the serpentine fault separates Jaspers and quartzites from 
Carboniferous tuffs, etc. Owing to doubt as to the age and origin of the material 
from which the siliceous rock was derived no estimate can be made of the order 
of magnitude of its throw 

The serpentine at Mount Kiwurric is in Devonian beds but is cut off by the 
Kanghat Fault. It is probable, therefore, that the basic rock was injected before 
the Manning River Fault System dislocated the strata 

Age Relations of the Folding and Faulting 

In the Gloucester District Sussmllch (1921) described an interesting sequence 
from Devonian into Carboniferous beds. An examination of some of the country 
between Gloucester and Copeland did not yield any evidence of a major orogenlc 
movement between the two sequences. 

On account of the Intensity of the pressure which affected the Kamilarol 
sediments, in a manner comparable to the crumpled condition of Devonian clay- 
stones in the Lower Manning District, It has not been found possible so far to 
distinguish any orogenlc movement between the deposition of these two formations. 
The less dlstoited, but faulted, Intervening sequence of the Carboniferous System 
owes much to Its massive and competent units. 

Wherever met in the Held In the area shown on the map, the boundary between 
Carboniferous and Devonian strata was found to be a faulted one. 

Genetically related to the folds in the Palaeozoic beds are the faults in the 
crests and the troughs of such folds, e.g, the Cedar Party Fault and the Dawson 
Fault Many smaller related faults observed from time to time in the field have 
not been mapped, but may be referred to this first group of movements. 

The available evidence indicates that the faults containing the serpentine cut 
across the folds and faults mentioned above. In turn, however, these are truncated 
by the Manning River Fault System. 



GEOLOGY or LOWEB KAN2UKG DI8TBICT, If 8.W., 


Since Trlassic sediments overlie both folded Palaeozoic beds and serpentine 
(Voisey, 18396) there can be no doubt that the folding and intrusions may bo 
assigned to the late Palaeosoic orogeny. In order to limit the possible age of the 
Manning River Fault System it Is necessary to consider similar structures in other 
areas. 

The Manning River Fault System may be compared in certain respects with 
the Hunter Overthrust (Osborne, 1989), Mookl Thrust System (Carey, 1884) and 
Peel Thrust (Carey and Browne, 1988). In each case doubts have arisen regarding 
the ages of the movements. The question has been discussed by Osborne (1989, 
p. 449), Raggatt (1929. p. 278) and Carey (1934, p. 373) No direct evidence was 
available to these woikers to determine whether the dlastrophism affecting the 
regions which they discussed was pro- or post-Ti lassie. Carey (1934, p 373), 
however, showed that the Mookl Thrusts, which were continuous with the Hunter 
Overthrust, were parallel to the fold ares and in all probability belonged to the 
same movement. Carey and Browne (1938) further developed this theme and 
Included with the Hunter-Mooki thrusts most other structures developed In the 
Palaeozoic rocks and referred them to the late Palaeozoic orogeny, the Huntei- 
Bowen Movement 

Now that the serpentine associated with the Pool Thrust has been shown to 
Intrude Upper Carboniferous and probably Kamllurol rocks there Is little doubt 
that the writers mentioned above will welcome the opportunity to Include not only 
the Peel Thrust, but the Manning Hlver Fault System In their well developed 
scheme. 

Further, if it is agreed that the serpentine belongs to the same orogeny, the 
fact that this rock Is overlain by Trlassic sediments (Voisey, 1939b) must be 
admitted os evidence of a pre-Trlassic age for the Hunter-Bowen Movement 

Hummaiy of Structural Geology. 

1. —Devonian, Carboniferous and Kamilaroi rocks were folded on a genet a] 
meridional axis. All the observed folds were fractured generally at the crests untl 
troughs. 

2. —Closely following on this folding fractures developed and serpentine was 
Injected Into them. 

3. —The Manning River Fault System displaced the rocks and all previously 
developed structures for distances of the order of several miles. 

4—After extensive erosion, Trlassic sediments were laid down upon the 
upturned edges of the Palaeosoic strata and serpentine. 

5.—The Trlassic sediments were folded, faulted, and, later, intruded by alkaline 
rocks in the form of laccolites and sills. 

Oonolvsioh. 

An outline has been given of the stratigraphy of the Lower Manning District. 
Certain structural features have been described, among them the Manning River 
Fault System consisting of a group of large and Important faults. 

It has been suggested that the age of the serpentine la late-Kamilaroi, and 
evldenoe produced In favour of this alteration In the acoepted views. 

The stratigraphies] position of the alleged Atherstonia auttralii has been 
changed from Trlassic to Carboniferous. 

BtMfegrayhy. 

Bsmsom, W. N, 191 to. — TVs Otology sad Petrology of the Great Serpentine Belt of N S.W 

Part I Introduction Pnoc. Limit Soc. N 8.W, xxxviU. 
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A NOTE ON THE SYNONYMY OF LEPTOPS (COLBOPTBRA. 
CURCULIONIDAE). 

By Kkith C. McKxown, Assistant Entomologist, Australian Museum. 
(Contribution from the AusLaltan Museum.) 

[Read SOth August, 1#*» ] 


Family CuRttrttomDAi. 

Subfamily EirriJiiNAa (= Leptopinae) 

Tiibe Stehocobysini (= Leptoplnl). 

Babyopadus Pascoe (= Leptops Schoenherr, nom. praeoc.). 

The above are changes in subfamily, tribe, and generic names rendered 
necessary by the fact that the name Leptops Schoenherr for the well-known genus 
of Australian weevils is preoccupied by Leptops Haflnesque, a subgenus of Cat-fish 
It is unfortunate that a name so familiar to entomological workers should be 
displaced but, by the law of priority, there appears to be no alternative 

The genus Leptops was founded by Raflnesque in 1820 (Ichthyol Ohxensis, 
[Dec.] 1820, p. 64); the coleopterous genus, by Schoenherr, founded on the geno¬ 
type robustus Olivier, 1807 (Curcuho), in 1834 (Genera et species Curculionidum. 
it (1), 1884, p. 297) 

The genus Leptops must now be known as Baryopadus Pascoe (Tran*, tint. Soc. 
Land., 1870, p. 186), a genus erected for the reception of B. corrugatus, a species 
which Lea (Ann. Soc. Ent. Bclg., 1906, p. 318) proved conclusively to be a Leptops, 
on these grounds- "This species, an unusually short, robust insect which certainly 
looks somewhat aberrant for Leptops, was described as the type of a new genus 
Baryopadus; but I am convinced that it belongs to Leptops. Pascoe briefly defined 
the genus, stating that Us most peculiar feature was the tarsi, but these are 
exactly as in supeniharis and other species of Leptops. Its antennae, rostrum 
and tarsi are almost exactly as in superciUorls, the sculpture of the elytra of the 
same character, and certainly the two belong to but one genus; just as certainly as 
mtpcrciliarU and squomosus are congeneric, and the latter is quite a normal 
Leptops.” I consider that Lea’s contentions are sound. 

Baryopadus is listed separately by Shenkllng and Marshall in Junk’s C&talogus 
Coleopterorum, pars 114, and reference to Lea's paper has been omitted. 

I am indebted to Mr. F. H. Taylor, School of Public Health and Tropical 
Medicine, University of Sydney, for drawing my attention to the fact that Leptops 
could not stand, and to Dr. E. J. White, of the British Museum of Natural History, 
for supplying certain references. 



408 


THE DIPTERA OF THE TERRITORY OF NEW GUINEA XI 
FAMILY TBTPETIDAL 

By John R Malloch Arlington Va 
(Communicated by trank H Taylor FR E <? b Z v ) 

(Plate xl fifteen Textflguies ) 

[Read 80th August 1939 1 

In this paper I present a review or thin family on the basis of materials in 
hand the Australian species available to me and the i ither sparse literature of 
the New Oulnea region I make no attempt to deal with the many Australian 
species of the genus Docum sens lat but I present records of the few species of 
the group now before me 

Below I give a synopsis or the various gioups reviewed in the paper While in 
the main this will apply to the family in other faunal regions there are several 
segregates not represented in this region tnd in its circumscilbed form a stilct 
application of the synopsis will undoubtedly result in misleading associations of 
some extralimltal genera oi species if applied to the latter I have included 
certain extiallmltal genera in my keys merely for compaiative purposes or because 
it appears to me that they may yet be found in this region 

I have to thank Mr Frank H Taylor foi his kindness in supplying me with 
most of the mateilals dealt with and for undertaking the final preparation of the 
manuscilpt and making most of the figures to illustrate the paper A few species 
1 have had the oppoitunlty of examining in the collection of the United States 
National Museum the wing of one type specimen being figured for me by Mr 
C T Gieene of that Institution Some of the specimens belong to me I have 
ilso had the oppoitunlty of including in this report data derived from a study 
of specimens belonging to the Imperial Institute of Entomology taken in the 
Solomon Islands these latter foiming the basis foi a separate paper 
Key to the B iMomili a 

1 Ocellar and postvertical bristles almost Invariably lacking rarely represented by 

mlcrosooplo hairs the post ocular cilia short almost undeveloped thorax without 
the presutural dorsocentral and stemopleural bristles humeral present In only 
one or two species antennae slender the third segment rarely less than three 
times as long as wide Daclnae 

Home or all of the above bristles present on head and th rax poetocular dlla alwaya 
distinct third antennal segment usually distinctly less than three times as long 
aa wide 2 

2 Costa of the wing with a deep cleft at apex of the subcostal vein the costa with a 

definite angle at anterior side of the cleft and at tip of the angle with a pair of 
well developed bristles genua from this region with a pair of long strong erect 
bristles la front of the ocelli on the tnterfrontalfa Sohlstoptertnae 

Coats of the wing with no or a hardly perceptible break at apex of the subcostal 
vein with or without a pair of bristles at that point no genus with a pair of 
long strong erect bristles In front of the ooelll on the inter frontalis t 

HK 
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i 1 M LUltr Ilia bluk r daik br an line u tl|i< h ut Hun a ih from two to lei 
marginal bristles nlxth at U mlnal terglte of tht female usually distinctly shorter 
or at least not longer than the fifth Trypetlnae 

1 oatocular Lilia yellow or yellowish white atout and rather blunt at apices acutsllun 
with two or four bristles on margin sixth al don In <1 termite of female usuallj 
lonaer than fifth Tephrltlna 

Subfamily D\Uh\L 

I include two tilbcs in this subfamily but Vdi iiuinll has bometlmea been 
given subfamily rtnk 1 he two tilbes may be distinguished as below 

A 1 anterior btsal cell f the wing much wider than the anal coll the vein on ts 

interl r nth. nuih curved up at lie base to that the cell Is almost as wide j 

Its base as at its apex lobe of the anal ell usually longtr than the free part 
f the uni vein pleurotergite without fine erect hairs Daclni 

A A I M rior basal cell f the wing not or very little wider than the anal cell the 

\tln on its interior side not not teably curved forward at Its base lobe of tin. 

mil cell not nearly as long as the free part of thi anal vein pleurotergite 
In oat tnv trl tbly with irect hairs on part of Its suifaie Adramin 

Tiibe Du wit 

1 am not dealing in t complete mannei with this tiibe as there are so ftw 
species in the New Gulni t material befoi e me The few that are in the collection 
include lepiesentatives of foui subgeneia < allmtii Wilker thaetodacus Bezxi 
Zeugodacus bhuaki and liaitrodiu Gufitin Of theBt the first listed has been 
consldeied os a {.enus by Hendel but in intinsive study of all the species from dll 
the faunal rtglons wlicie the genus Dacm sens lat occuis is essential to a definite 
conclusion on the mattei of geneiic and BUbgenerlc act, ri Rations and this I am not 
prepared to make at this time I piesent below a key to the species now available 
with a full lealizatlon of the fart that then must bt m tny more species In New 
Oulnea that are unrepiesented In this collection 

Kiy to the Neva Guinea Species 

1 Abdomen elongated with a slender basal petiole which his u short pointed tubercl 
n ls h lateral basal angle the apical bulbous portion of the abdomen In the 
female ] r mlnently convex wing with a broad dark brown costal border tha 
extends to or almost to the fourth vein on Its entire extent scutellum short 
brosdly rounded in outline with two bristles (Callantra Walker) 

mieroidet Walkci 

Al domen not elongate more or less ovate not petlolate without distinct tubercles 
at lateral basal angles on composite basal tergitc and only moderately convex 
on apcal half In troth sexes wing with a much narrower costal brown stripe 
or if with a broad strips then with two or three brown fasciae on the disc 
MLUtellum more elongate and n t evenly rounded In outline ' 

* Scutellum with four marginal bristles (Zettgodaeut Shlraki) V 

Scutellum with but two marginal bristles 4 

5 Prescutellar scrostlchal and supra alar bristles lacking oucuml* Trench 

Prescutellar acroetlchal and supra alar bristles present papuaonott n sp 

4 Wing with a broad dark brown costal stripe that extends to third vein and fron 
which emanate three dark brown fasciae the basal one connecting with the anal 
stripe the second covering the cross veins and the third which ts usually 
incomplete behind lying between the outer cross vein and the wing tip 
preecutellar acroetlchals present humeri and posterior notopleural calll orange 
yellow (Bactrocera Guerin) aeibroswe (Tabrictus) 

Wing with a narrow dark brown stripe on the costal margin that does not extend to 
third vein and the field of the wing without dark fasciae beyond the anal stripe 
(Ctaetodocwe Bessi) r 

6 Prescutellar scrostlchal bristles present humeri and posterior notopleural oalli 

orange yellow outer cross vein not clouded with brown freggattt Bessi 

Prescutellar acrostlchaU lacking lateral margins of the mesortotum from anterior 
margin of humeri to wing bases Ivory white outer cross vein of the wing 
narrowly clouded with brown oJboloferaMe, n sp 
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DaGUS (CAILANTBA) 8WTFS01DFA (Walkll) 

Jour Pro( Ltnn hoc Land lv 1860, 164 

The genus Callantia was elected by Walker foi the leception of this specic<i 
Hendel has since placed in It unothei species, from New Britain, which I ha\i 
not seen Dacua aiqualia Coquillett, fiom Austialid, also belongs to the group 
The Australian species Doom biyontac Tryon may belong here also, but the petloU 
of the abdomen Is not so long, and the dark blown costal stilpc 1 b nairower than 
in the othei species 

Head brownish yellow, the fact with an tlongale black spot In lowei third ot 
each antennal fovea thiid antennal segment almoit entliely biownlshblack 
Frons subquad late a little moie than one third of the hi id width with two pairs 
of mtuived intiaoibitul and one pair of strongei leclmate supiaorbltal bristles 
veitlcals foui, stiong Antennae long genlculated at apex ot first segment, thi 
apical two segments pendulous, basal segment slightly shoitei than second, tlu 
lattci about one thiid as long as third, arista bare i little longei than thiid 
antenml segment Oenu narrow 

Thoinx bi ownlsh black, nearly all paits iloselj and minutely plltfeious 
punctate, but slightly shiny, humeil yellowish, a ytllnw stieak on hind margin of 
each mesopleuion that extends along the transverse sutuie on the mesonotum, but 
they do not entliely meet in centre another elongate yellow spot on the pleuro- 
teigite, and the apical two thirds of the scutcllum yellow Thi bristles all weak 
as follows 2 notopleuiala, 1 supra alar 2 postalars 1 mesopleuial, one very fine 
shoit pteropleuial, and 2 strongei scutetlaiH Mesonotal halls short and malnl> 
vellow, those on scutellum similar 

Legs blackish brown, taisl yellow iplces of femoi i palei bi own 

Wing greyish hyaline, with a bioad dark brown costal stilpe that extends ovei 
the third vein on Its entlie extent but does not reach fouith except In basal third 
of the anterior basal cell, fading out about middle of that cell aplcolly and the 
middle of the fiist posterior cell anal Btieak paler biown, entire Inner cross 
vein about one-thtid from apex of the discal cell, outei ciossiern slightly curved 
sloping outward above, lobe of anal cell almost twice as long as fiee part of anal 
vein Haltercs yellow 

Abdomen coloured as thoiax, with i cential tranBveise yellow line at middle 
and anothei at apex of the composite basal tergite oi petiole, the latter not 
extending to apical lateial angles, no yellow coloui on sides, surface of the 
remaining tergltes In pool shape in the specimen befoie me because of dust, but 
apparently there Is a large yellowish mark In centre of apex of the penultimate 
tergite, on which maik the hairs aie orange yellow, and the laige oval depression 
on each side of the ultimate tergite Is greyish dusted The composite baaal tergite 
is narrower on basal half than In aequaUa more distinctly constricted at middle 
where the yellow transverse line is, and the apical half forms the base of the large 
oval, prominently convex remainder of the abdomen, which is pear-shaped when 
seen from above, and straight on ventral edge when seen In profile, sheath of 
ovipositor narrowly conical, not at all depressed, with more and longer hairs than 
In aequalu and these black and not yellowish In colour 

Length, 9 mm 

Originally described fiom Celebes The specimen before me is from Dutch 
New Guinea, Lake Sentanl, Iffar, August 1986 (L E Chessman) In British 
Museum 



I have compared the specimen with the type-specimen of Dacut aequalit 
(oquillett In the United States National Museum to obtain the above comparative 
data In a paper on the Trypetldae of the Solomon Islands now In the press I 
have Included a key to ill the species of this subgenus 

Dalus (Baotboiksa) umhsosi s Fabriclus 
8y*t Anthat 1805 274 

This species and several otheis closely i elated to it have been placed in the 
Hubgenus Bactrocera Gufirin but there aie no outstanding characters beyond the 
two or more oblique dark blown fasciae on the Held of the wing to separate It 
from Dacut sens lat 

This species extends in lange from the Malayan region to Austialla I have 
before me specimens taken by Mi Ta>lor at We wait New Oulnei Rabaul and 
I Indenhafen New Britain 

Dacis (7»u«ooacis) gi rums French 

Dacut tryonx var tucumxt French Jour Dept Agrxc Vxct \ 1907 307 
D (ucumxt French Tiyon Proc Roy <ioc Qsld xxxvili 1927 207 

One female Papua Mondo 5 000 feet 1 11 1934 (L E Chessman) British 

Museum Previously recorded from New South Wales and Queensland 

DACUB (ZHGODAllB) PAPl ALNSIH n Bp 

$ A latbei small otange yellow species with the ubuaI two black spots on 
the face the tboiacic dorsum not blackened with three Ivory white vittao behind 
the suture and the abdomen without blick markings though the base of the 
composite basal terglte Is browned Wing with a very nariow darkbiown costal 
stripe to apex of third vein or slightly beyond that the costal cells hyaline anal 
streak present 

Frons in male a little mote than twice as long as wide with thieu palia of 
incurved infraorbital and one pair of supiaorbltal bristles in female wider and 
with two or three pairs of lnfraoibltals both sexes with four strong verticals 
Ihnd antennal segment about three times as long os second 

Thorax with mesonotum slightly browned along inner edges of tbi postsutuial 
yellow vittoe the following parts lemon yellow Humeri posterior notopleural 
call! thiee postsutuial vlttae the central one not attaining posterior margin the 
entire scutellum posterior halt of the mesopleura but little narrowed below a 
large double spot on the pleuroterglte postnotum black brown Scapular bristles 
quite strong In the m ile there Is a dark hair like setula or bristle near the hind 
edge of each humei us but In the female this is not distinctly evident Supra alar 
ind prescutellar acrostichal bristles present scutellars four 
Legs yellow 

Wing as Plate xl figure 1 the costal cells hyaline and the dark brown costal 
streak ending Just beyond the apex of third vein First and third veins setulose as 
usual the fifth vein bare free part of anal vein in both sexes neaily as long as the 
lobe Anal streak broad to near apex of lobe of anal cell faint beyond It 

Abdomen ovate no visible erect fringe of third abdominal terglte of the male 
the depressions on fifth terglte of that sex poorly developed the fifth terglte of 
female very distinctly depressed centially on each side Hairs pale biown 
Length 7-8 mm 

Type male Bulolo New Guinea (F H Taylor) Allotype Wewak New Guinea 
<J R Rigby) 



DACU8 (CllAJfrODAODS) > 8000 ATTJ Bull 

7)0<U* tonatut Froggatt, nrc 8aundeis, Psot Limn Soc NSW, xxxv, 1910 
868 —n froggattx Beni, n n , Dipt of FIJI, 1928, 101 

One male, Lindenhafen New Britain (F H Taylor) Originally descrlbtd 
from Russell Island 

DiCUS (CllAETODACl a) A1 BOLATEEAI1H, n SP 

(J, S ' biownlsh yellow species, much like papvrunnt In general colour and 
markings, the mesonotum with three ivory white postsutuial vittae, along tin 
lnnn tdfci of the sublatetal pair there is a blackish line The raeaonotum dittos 
tioni Ih it of iny of the othu aperies listed In this papei in having the entire lateial 
<dges in fiont of the wing bases Ivory white and In having also a paii of yellowish 
grey dusted Mttae txtendlng fiom the antcrloi maigm to near the posterior margin 
betwe«n the postsutuial vittae 

Head bi ownlsli yellow, pain in fiont the fare with the usual pan of glossy 
black spots in the foveae Thiid antennal segment about 2 6 times as long as 
second Frons with two pairs of incuived infiaoibltsl and one pair of recllnate 
supraorbital bristles, and four stiong verticals ocellar spot black 

Legs yellow, normal In structure and armature 

Wing as Plate xl, figure 2, the costal stitak daik biown, not extending ovei 
second vein on to the field ending ntar middle of apex of the first posterior cell 
Inner cross vein not clouded, outer ciossvcln distinctly but narrowly clouded with 
brown First and third veins setulose os usual, fifth vein bare 

Abdomen elongate ovate, brownish yellow with lathei dense concolorous hairs 
the apical lateral elect fringe on third terglte of male dark brown Male with a 
central apic il daik maik on the fouith and fifth tergltes 

Length, 7-7 6 mm 

Type, female, Uppei Watut New Guinea (F H Tayloi) Allotype, Papua 
Mondo 6,000 feet, i-il, 1934 (L E Cheesmnn) Type returned to Mr Taylor 
allotype in collection of British Museum 

Tribe Adbaminh 

1 have some doubts about the propriety of segregating this gioup on the basis 
of the cited chuucters as theie appears to me to bo a great similarity between 
them and those geneia most elosely allied to Kuphranta Loew This latter group 
has consistently been well removed from Adrama and its allies by specialists on 
the Trypetidao, but by making use of othei rhaiaeteis than have been used for 
group segregations It might be possible to bring these two groups together 

The halted pleurotergitc Is piesent in Adrama and In Buphtanta, as well as In 
a number of ielated geneia, and there is a gieat similarity in the general habitus 
as well as In the wing mat kings of most of the genera involved The lack of the 
presutural bristle is to my mind rathei an Important character that llnkB all of 
them together, and It appears to me to be of moie significance than the previously 
used charactei of the splnoee femora, there being other genera in which this last 
mentioned character occurs that are not at all closely related to Adrama 

As this Is purely a faunal paper and not intended as a revisional one, I prefer 
to leave some matteis, such as this, In abeyance meanwhile, or to other and better 
Informed workers on the family 

Below I present g key to the genera of this group known to me, though one 
of them is so known from the descilptlons and figures only Two of the genera 
are not known to occur in New Guinea but Nrotophi ra does occur in Celebes and 
It may yet be found there 
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Key to the Oeneia 

1 At least the mid and hind femora with ahort atout ventral ftplnea aplially usually 
In two scries marginal tell of the wing just beyond the apox of the flrat vein at 
leant twite aa wldt on the submarginal cell at the name point nubcoatal vein 
rectangularly bent forward near tip obaoleatent beyond the angle ntlgma not 
half as l< ng as the coatal division in front of It stem vein rf the wing with short 
stiff setulae abeve to near Its extreme base Adrama Walker 

None of the femora nt in< se on their ventral surfat es marginal and submarginal 
eella of the wing just beytnd apex of first vein subequal In width subcostal vein 
sloping forward at apox rather faint beyond the curve stigma much more than 
half as ltng as the division of costa bef ire It none or verv few setulae on the 
upperslde of the stem vein of the wing basad of the level tf the humeral cross 
vein 2 

Apical settlen tf the fourth wing vein more or less undulated nnd bent forward at 
apex so that the f rst posterior (ell Is narrowed aplcally \ioiophtro Hendel 
Apical settl n of the fturth wing vein straight or almost so th first posterior cell 
not at all mrrowed apitally V 

A pair of fine erect I rlstles In centre of anterior margin tf the miMnotum (central 
scapular pur) the apices of whiih are fine and slightly curltd second wing 
vein undulated section of fifth vein bnsud of the base of the distal tell not longer 
thsn the tress vein closing the latter vein closing the anal tell slightly angled 
below the middle posterior lower angle of that cell hardly pr due id the tell 
muth linger than the free part of the ana! vein pleurc terglte bare 

Peeudoeophu a n gen 

N fine trtit bristles In centre of anttrltr margin of the mcnonotum second wing 
vein straight section of the fifth vein basad of the dlacal cell about twice oa 
long as the tross vein closing base of latter vein closing anal cell much angu 
lated at oi above middle the cell with a slender subtriangular lobe at lower 
posterltr angle not nearly os long as the free part of the anal vein pleuro 
terglte haired Cyelopeta n gen* 

Nfobophiha Hendel 

Abhandl /ool Hot Wti n vlll 1914 138 Wim but Tutg xxxtn 1914 78 
Originally Hendel placed this genus In the family Otitldae (Oitalldao) sub 
family Platystomlnae but in the same year as cittd above he included it In his 
key to the genera of the family Tiypetldae I have not sein either of the two 
species he placed tn thi genus but there can be no doubt about the coirectness of 
his later decision 

From HendelB description and flguies of the genotype diatoita Walker I diaw 
the following data The frons has one upper uilinate pali of oibltals and a vety 
weak Incurved pall of infraorbltals and one strong pair of verticals the aiista Is 
moderately long haired mesonotum with 2 notopleural and 2 supia alai (postalar’) 
bristles the othei biistles lacking seutellum with foui marginal biistles Stigma 
of wing as long as the costal division before It and much longer than the one 
between It and the apex of second vein innei cross vein beyond middle of discal 

t< 11 

Nmibopiiira DiBToaiA (Walker) 

Traits Ent hot Land iv ns 1857 280 (Sophira) Oiigtnally described fiom 
( clebes May be round In New Guinea 

Pskotobophiba n gen 

The essential chaiacteis of this genus may be deilved fiom the featuies given 
m the foregoing keys to tribes and genera As the genus is extralimltal, all the 
known species being from the Philippines, it appears essential to describe only the 
genotype In ordei to estibllsh the validity of the genus This I take the oppor 
(unity of doing lietein 

* See under Trypetlnae Group III 



R Mil I IK If 


415 


HI I 

? HM IKJHOPHIRA RAKFRI U »[ 

(J General toloui o ingevellow to fei 1 uglnoua shiny fions dull uppei oibits 
ind vertex glossy Frona with a large ptar shaped black maik the narrow end of 
which is on vertix the othei at anti i lot thlid of the inteifiontalla face black 
entrally the maik widened fiom between antenn le to eptstome Second intennal 
segment largely black third bright orange yellow barely twice is long as wide 
lounded at apex arista with thi longest uppei hairs longer than the width of 
third antennal segment pilii yellow Held slightly wldei thin thorax frons 
one third of the hi id width and about 125 times is long as wldi paiallel sided 
upper orbits well defined extending to middle with a short line yellow bristle at 
lower extremity one pm of line nect infiaoibitals onlv and these near anterior 
inaigin only the innei leiticals pusent stiong and straight Fve highei than 
long more narrowed below tlnn above gena narrow 

Thorax with thin dei p bl ick siots on lacli liteial mat gin of Hit misonotum 
ia follows One aboie humerus one behind humnus ind i veiy small one against 
the hind side of the suture pleui i with a large glossy black spot on upper 
ltosterlor angle postnotum Immaculate The single central pair of seipulara 
long luteous anterior notopleural lacking posterior onp stiong posterloi postalar 
much shorter than the anterior which lattei Is equal to the supi i alar ) rescutellar 
iirostichala minute scutellum with four strong bristles and m inv shoit stiff 
hairs pleura without bilstles pleuiotuglte without erect halts 

LegB orange-yellow hind tibiae browned cent 1 ally Fore remur with a series 
of line yellow bristles that begins it base lather long and runs out about middle 
with very short hairs Mid tibia with a strong black apical ventral spur 

Wing (PI xl flg 3)* as in f I tostnlla mfluiula Hendel but the hyaline 
streak between the cross veins attains thi costa there Is i hyaline maiglnal streak 
fiom the apex of the second to beyond thi apex of fourth vein ind the hvaline 
spot Is In the second posterloi tell not near the apex of first 
Abdomen glossy ferruginous sillow the hairs roncolorous 
Length 8 5 mm 

Type Kolambugan Mindanao Philippine Islands 8ent to me a number of 
years ago by C F Bakei when I planned a review of the Trypetldae of the 
Philippines 

subfamily Tm wrriif af 
hey to the Qrovpe 

1 Arista plumose or long laired the longest hairs rarelv (Acanthone it a) lew than 
half os long as the width t third antennal segment scutellum with six marginal 
bristles the Intermediate pair sometimes very short Group I 

Arista much shorter halrel If plumose then the scutellum has 1 ut four marginal 
bristles 2 

° Scutellum flattened coarsely haired on its entire surface and with eight or more 
strong but unequal n arglnal bristles hnlrs on up) erslde of the first wing vein 
carried almost to the base Group II 

Scutellum with but four mnrglnat I rlstles rately with two Group III 

Gboot I 

In this group there an thiee genera in which the doisocentral pair of bilstles 
ne almost in line with or even In front of the transverse line between the supra 
alar pair Of these but one Diarrhegmoidea is In the present collection The 
others are Malayan but m ly yet be found in New Guinea or adjacent island groups 


1 The tiny spots all over the wing 




i than twice a* great u tbat between latt«r and the humeral 
1th a central vertical rounded heel narrowed above and not 
>aiee of the antennae genae and lower ocelpul with numeroue 
bristly hairs sternopleural bristle lacking 

Ckectmanomtrta n gen 
optionally long ending in the costal vein well before level of 
the outer cross vein the distance between its apea and that 
vein not greater than that between the latter and the humeral 
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the anterior pair the longei face slightly convex with deep lateral lnfiaauteunal 
foveae eye a little higher than long antennae more than half aa long aa face 
ariatae longhaired Thorax with the following brlatlea 1 humeral 1 preautural 
2 notopleurala 1 supiaalai 3 postalar* 1 pali of doi eocentrals a little behind 
the level of the supra alars a pali of strong prescutellar acroatlchala 2 or 3 
meaopleurala 1 sternopleuial 1 pteropleuial and 6 stionj, acutellars the disc of 
scutellum bare Abdomen slender with four evident tergitea first (composite) 
and fourth longer than the others all with lateral bristles strongest on fourth 
and on apex of fifth sternlte Mid and hind tibiae with a few anterodoraal and 
posterodorsal bristles Wing with some spur veins on both sides of the second 
vein sometimes extending entliely across the cells the vein slightly angulate at 
base* of these spui veins cross veins separated by less than the length of the 
inner fourth vein much curved forward about apical third anal cell with a 
long apical lobe flist and thlid veins setulose above and below 

Poltaka msouTA Walker 

Op cit ill 1859 123 

Head orange yellow with a black spot between b ises ot antennae and anothei 
between each antenna ind eye facial foveae white dusted Thorax testaceous 
yellow with grey dust mesonotum with foui rathei obscure black vittae pleura 
largely black with dense grey dust the postnotuin black Legs tawny yellow 

Winks (PI xl fig 4) gieyisb hyaline with dark biown costal atilpe and pain 
markings in some of the cells and on the outer cross vein HaltereB yellow 

Abdomen black densely grey dusted with a testaceous yellow dorsocentral 
vitta on Its entire extent that tapers behind 
I ength 7 5 mm 

Rulolo Wau New Guinea three specimens (Di CAM Gunther F H 
Taylor) Walker later recorded the species from Mysol and Osten Sacken In 1881 
listed It from Raniol and Dorey New Guinea 

Coiobomrotfr Enderlein 

7ool Jahrb Abt fur Sytt Oeog uud Biologie xxxl 1911 446 
this Is a lather exceptional genus and though It is not known to occui In 
New Guinea and may never be found theie it appears necessary to present a 
few notes on the genotype 

Colobostroifb FiiCHRALis Enderlein 
Op pit xxxl 1911 445 

Has much the appearance of an Otttld the posterior basal and anal cells of 
the wing being much longer than usual In the Trypetld&e the anal cell having 
but a short angular extension at lower apical angle the frons has but one 
infraorbital and one supiaorbltal pair of bristles and one pair of verticals the 
inner Specimens that I have seen have but four scutellar bristles despite 
Enderlein s statement that there are six this difference from the description has 
already been noted by de Meijere A peculiar feature of the wing Is the presence 
of a short spur vein on the posterior side of the second vein above the outer 
cross vein The forward curve of the apical section of the fourth vein Is not very 
marked but the apical section of the vein Is blundulats making the upward 
Inflection of the tip more apparent The wing has three blackish fasciae the first 
over the Inner cross vein that doea not extend beyond the fifth vein and has a 



I B MAI I (Hit 


419 

backward extension to almost the tork ot second end thlid veins the second one 
extends over apex of second vein and encloses the outer cioes-vein < vei which it 
onnecth with the thlid fascia on the epical maiMn of the wing 
Sumatra I have seen It fiom the Philippine Islands 

Thfmaboimh Hendel 
Wien fnt /eitg xxxlll 1914 77 

This monobasic genus was erected for the reception of an old spectee placed b> 
Walker in Helomyza I have not seen the species which must have been known 
to Hendel as the charactets used by him ft i the segregation of the genus are 
not Mven by Walkei In the criminal desniptlon Differs fi om Uabtul i in hi tailing 
of fr ns etc 

1 nniAHoiiM’s QiAomimA (Walker) 

7 ur 71 oc fin Voc Tonii v 1861 246 ( Hdomyza) 

Described from a female that is testaceous in colour with tbi apical half 
(t the abdomen black the black roloui most extended on sides the wlngB black 
limpid at the base and nlon*. the hind border with a white subquadrato costal 
spot oj postte to which the bl uk extends nearly to the hind bordei veins black 
testaceous in tbe limpid pirt diBcal transvnse vein straight parted by lees than 
half its length fiom the lxider and h\ about Its length from the piebrachfal 
(inner) transverse vein length 11 mm 
Dorey New Guinea 

1 him aba Walker 

Op cit I 1867 11 

I have seen several species f this genus but none fiom New Guinea 
I he undulated second wing vein presence of setulae on the first third and 
litlh wing veins above and on the Hecond and fourth below the very small inter 
mediate pair of scutell ir biistles md the wing markings distinguish tbi genus 
fiom most of Its allies 

1 nderleln held that thm and Ptwlwa vau der Wulp were synonyms of 
Aranlhoneura Macquart hut Hendel did not accept his conclusions 

Chuhmanowiia n gen 

Generic hatatteii Belongs to the same gioup as ThemaroliysU u Hendel 
but is distinguished from It and othei closely related genera by the exceptionally 
long first vein (Fig A) As In othei geneia of this group the wings are largely 
black or very dark brown without pale spots though there aie pale longitudinal 
stieaks In some of the cells The lions Is much longer than wide with the upper 
orbits glossy the bristles consisting ot two anterior incuived and two posterior 
recllnate pairs of orbitals the outei verticals and the Incurred poetvertleals about 
half as long as the inner veitlcals Face convex highest at middle (Fig B) 
antennae extending to a little beloa middle of face gena and lower Jowls with 
numerous fine black bristles (Fig B) Thorax much as In ThemarohyttrUr but 
there Is neither a pteropleural nor a sternopleural present and the dorsocentrals 
are well behind the transverse level of the supra alars Mid tibia with one 
long and one short apical ventral spur and no submedian ventral bristle First 
and third wing veins setnlose on almost their entire extent above less extensively 
and more sparsefy so below fifth setulose basally above and fourth with a few 
widely separated setulae centrally above and below 
Genotype Cheeimanomyia unlca 
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CHXBBMA2TOHT1A UNICA U «p 

$ Head tawny-yellow, Irons, antennae, and palpi brighter yellow, vertical 
edge and upper occiput brown Length of from about 176 times Its central 
width vertex rounded The four pairs of orbitals about equally spaced, upper 
anterior and lower posterior bristles longer than the others, the anterior two pairs 
incurved, upper pairs reclinate, the upper one of latter a little shorter than outer 
vertical, the latter about half as long as the Inner ocellars minute postoiulai 
cilia fine and black 

Thorax glossy brownish block, the humeri and a line along upper edge of 
pleura to base of wing bright yellow, mesonotum in type slightly shrunken because 
of the teneral nature of the specimen, showing Uaces of a yellowish central antoilor 
marginal mark Scutellum with the usual six bristles, the intermediate pair 
shorter than the others 

Legs yellow, the coxae, femora except thefi extremities and basal half of hind 
tibiae brownish black 

Wing (Pig A) dark brown, paler at base, in t natal cell, along hind margin 
and with pale streaks in centre of discal first and second posteiior, maiginal and 
submarginal cells Halteres yellow 

Abdomen coloured as thorax, with numerous black hairs and some fine apical 
and lateral bristles on tbe tergltes 

Length, 8 mm 

Type, East Dutch New Guinea, Jutefa Bay Pim sea level to 100 feet Pebruaiy 
1984 (L E Cbeesman) Type in British Museum 

Genus dedicated to the collector In recognition of the fine collection before me 

I place in this genns also tbe species described by de Meijeie, notes on which 
aie presented below 

Ciiiesmanomyia jucn\ (de Meljere) 

Nov Gain v, Zool, 1906, 96 (Rioxa) 

Similar in almost all respects to unit a differing in having the costal margin 
of the wing more rounded at middle the costal cell yellow, the central poitlon 
of the wing including the posterior basal cell, the posterior half or more of the 
discal cell yellowish hyaline, the dai k colour fading out over the outer cross vein 
and no subhyallne elongate streaks In the cells of the apical half There are 
also some minor differences In the leg colour markings, but the type of unica is 
teneral and has been attacked by mites or dermestld larvae so that minute 
distinctions are difficult to draw between it and de Meljere s description of his 
species 

Length, 6-7 mm 

New Guinea 

Rabauiia Malloch 

inn Mag Nat Hist, (11) Iv, 1989, 267 

Generic characters —Similar to Themarohystrix In structure, differing 
markedly In the structure of the head (Pig C), the face being quite prominently 
conically produced, with the highest point a little below the middle In profile and 
from that point roundly receding to the mouth margin which Is not produced 
Antennae extending to middle of face Eye higher than long, abodt six timis as 
high as gena Intermediate pair of scutellar bristles shortest, the disc bare First, 
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> Ig A— C hectmano nyta wU n Wing 
Pig B — Chtetmanomyia «ilea n sp Head In profll 
C — RabauHa fatcifaciet Malloch Head In profile 
D —CluMoaama punetictpt n *p Head In profile 
B —Bophira Jlavt (Edward*) Wing 
F —Aoanthonet ra acidiomorpha Hendel Wing 

C —Type* of armature of no )e of stem vein of wing 1 Ptudacanthont era 
l Ckryaotrypanca 

II— Cyolopria Inaeffuail* n sp Wing 
I —Peeudlno huloloae n sp Head in profile 
J — CtraUiU oapitata (WJ«d ) Anal cell Of wing 
K —CeratiteUa loranthi (Froggmtt) Anal cell of wing 
U—TepArella naiuoita Malloch Anal angle of wing 
M — BpatAuthta ooroleuca (Scblner) Anal angle of wing 
N —Sphcntlla marpinato Fallen Anal angle of wing 
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third, and flftli veins setuloee above, both sections of last tteluloae, first vein not 
exceptionally long Mid tibia with two long and two short apical ventral spins 
Genotype, Rabaulla f<uctfaae» Malloch 

Rabai UA >AscOAcirH Malloch 
Op clt, (11) lv, 1289, 268, PI xl, fig 18 

A small shiny black species, with black wings the bead largely yellow the 
face with a black central narrow fascia 
Rabaul, New Britain 

Thfmabouybtrix Hendel 

Wten Knt Zeitung, xxxiil, 1914, 78 .Ann Vws Nat Hang xlll, 1915 4J2 
This genus was erected for the leception of a species from the Indluu 
Archipelago, but without more definite locality given The generic description 
is quite full, but the description of the genotype Is vei y sboit and lather inadequate 
for accurate Identification The type species Is unrepresented In the mateual 
before me Curran erroneously referi ed a species taken by the Whitney Expedition 
on Mouo Island to this genus, I deal with this species under another genus m 
the following text Below I present a key fm the ideutlflcation of the species 
known to me at this time 

Ktg to the Species 

1 lnc< with a black central mirk wings blackish brown without h}'t!in< muliiio* 

and the anal angle hardly paler than the disc suttom n mi 

J« lie ind fions entirely yellow wings dirk brown broadly nubhyallne on mal 
angle 2 

2 Mesonotum with four black vittac eilnnoeus Hendel 

Mesonulum with five black vittae flavierpt n m 

Thwarohysirix KkivAcEi h Hendel 
Op clt. xlll, 1915, 488 

Hendel deecrlbes this species sb having four black mesonotal vittae the 
submedian pair continued along the sides of the scutellum, the others along the 
notopleural suture, and two similar vittae on each pleuron The abdomen is 
described as “Seltenrand der Tergtte Schwaixbraun, die SpiUe im allgemelnen 
etwas verdnnkelt" The wings are similar to those of /laincept Length, 9 mm 
In the original description Hendel states that the base of the second vein 
and the fourth vein to about the middle are setulose This character holds in 
both the species before me, and In addition it may be well to add that the second 
vein has the underside, except at apex, closely setulose and that there are setulae 
on the underside of the fourth vein to beyond its middle No doubt these features 
ought to be taken as of generic import 

Indian Archipelago Described from a female specimen 
Them ASOHYSTRix hauops, n sp 

? Wing (PI xl, fig S) In this species the first, tbltd, a pait of fouith 
centrally, and all of the fifth vein are setulose above, and the second on Its entlie 
extent from Its furcation with third, and a laige pait of third and fourth, are 
setulose below The apical pair of scutellar bristles Is a little shorter than either 
of the other two pairs The bead, thorax, and abdomen are pale testaceous-yellow 
The only dark marks on the bead consist of a small ocellar spot and a small spot 
below each eye, antennae and palpi yellow, the thiid segment of former allghtly 
darkened above The thorax has five narrow black vittae on the mesonotum, the 
submedian pair continued over the sides of the scutellum, the pleura each have 
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two Bimilui vittut, one at middle of the mesopleuia that extends to hind inaigin of 
that sclerlte, the othu on the uppei margin of the sternopleura that does not 
extend as far back, and a black spot on the lower margin of the pteiopleura 
Postscutellum with an inegulai black tiansvetse line, postnotum yellow Abdomen 
with a black cential spot on each of the basal thiee segments and a black basal 
fascia on each of the others, sometimes bioken genital cone black Fore and mid 
tibiae laigely black Fore femur in female with a posteroventral series of long 
strong bristles and two seiles of much Bhoitei bilstles on the posteiodorsal surface 
mid fimui with two anterloi series of biistlcB the lowei one the least extensive 
and the stiongei hind femur with one 01 two stiong bilstles beyond the mlddW on 
the anteioventi il nuifu.ee Mid tibia with one 01 two anterovential bilstles and a 
series of posteiloi hetulat hind tibia with two 01 thiee inthi r stiong ontcrovential 
bristles and a series of mttiodnisal setulae Knobs of halUres dark brown 
length 8-10 mm 

Type and i parutypes Bulolo, New Guinea (F H layloi) 

Fill WAROllI HIII1X HUT roM n B1> 

d, $ this spe<les is vuy slmllai to flaviupa but differs In having a vertical 
black stripe on the face that extends ovei the pitlabrum, the mesopleural vltta v< rv 
lately extends ovti the spiracle, theie is no black spot on the pteiopleura, theie 
usually is a cential dark spot on the stemopleuia, and the postscutellum is entnelv 
yellow The wingb (PI \i, flg 6) ait haidly jtulei on the anal angle than on tht 
disc The mid and lund femoia ue piepondei intlj black, lnbtead of veiy nanowly 
biowned at bases ds In flaiutpa Abdomen with a nauow black doisocentral vltta 
on the basal thue teiglles, the othei teigitca usually entiiely black 
Stiucturally is ftavUipi Length, 8-8 mm 

Type, male, allotype, and 11 paiatypes Wewak, New Guinea (F H Taylor) 
Occasionally the cential dark spot on the steinopleura is lacking 

It appears worthy of note that in Themarohyatrix and Neothemara the 
scapular bristles are distinct, though rather weak and fine, while in Cluaioaoma 
Trypanocentra, and Cheeamanomyia these bristles are undeveloped This lack of 
scapulars In the last mentioned group of genera Is associated with a slight but 
evident concavity of the occiput which allows the head to fit more closely against 
the thorax than it does in the other group, and sometimes this concavity is 
emphasised by a backward extension of the vertex forming a slight flange, most 
pronounced in Rabaulia I do not make use of this cephalic chaiacter in my 
generic key, though it may be of even more phylogenetic significance than those 
I have used 

Cli siohom \ Malloch 
Pboc Linn Soc N 8 W . 11, 1926, 547 

This genus was described from Austialla I have several species before me 
that I refer hete and deal with them below though they do not all occur in New 
Guinea The genus is slmllai In general habitus and characters to Themarohyatrix, 
but it is leadily separated therefrom on the characteis of the frontal and scutellar 
bristling The uppei pair of recllnate orbitals Is much shorter than the second 
pair, the lnfraorbltals are not very closely placed, they are equally long, very 
distinctly shorter than the anterior supraorbital pair, and both are sloped forward 
and slightly inward} the ocellars are minute, and the postverticals are much more 
widely separated than In Themarohyatrix The preapical pair of scutellar bristles 
Is much shot ter than either of the other two pairs, and there Is no distinct ptero- 
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pleural bilstle The foie femur in the male is thicker than the other pairs, and 
sometimes veiy strongly spined or bristled on the central part of the postero- 
ventral surface and usually furnished with some short bristles on the anteioventral 
surface In the known males either the foie tibia or fore tarsus is modified There 
are no long stiong bititles on the anteroventral surface of the hind femur beyond 
the middle in am species os yet known to me 



The dark colour on the wing ceiling abruptly at apex of the entirely whltlib hyaline 
oostil tell very dark In stigma and beyond II tore femur with a series of 
ibout 8 strong black bristles i n the grt iter portion of the anteroventral surface 
most of them distinctly longer than the diameter of the fore tibia 

bheriata n sp 

The dark colour on the wing encroaching more or less distln tly on the apical 
portion of the costa) cell the latter lubhyullne Tore femur with at most some 
fine setulae on the anteroventral surface the longest of which are much shorter 
than the diameter of the fore tibia 6 

Costal tell of the wing subhyaline dark brown on edges apli illy pleural black 
vlttac l road the one above occupying about three fourths of the mesopleurat 
width oentroHe n sp 

Costal cell distinctly browned the dark colour fading out near biaal fourth the 
pleural dark vlttaa narrow the upper one about one third as wide as the meso 
pleura pie ui alls Malloch 

Discal ceil of the wing hyaline from base to beyond middle temifueca Malloch 

Dtscal cell subhyallne at base only partita n sp 

Mesonotum with either a broad central black vltta or with two templets black vlttae 
that are narrowly separated by a yellow stripe 8 

Mesonotum with a pair of black marks on anterior margfn above the humeri and 
usually with four short blackish discal vlttae 10 

The dark colour of the wing ceasing abruptly at the apex of the entirely whitish 
hyaline costal cell »(sertata n op 

The dark colour on tho wing encroaching on the apical portion of the costal cell the 
latter subhyallne 0 

Costal cell dark brown on only the edges aplcaliy black vlttae on pleura broad 
mid and hind femora and bind tibiae blackened centralle n sp 

Costal cell browned to near base pleural vlttae narrow legs entirely yellow 

ptswraHs Malloch 
*e*t</Mea Malloch 
partita n sp 


l» Discal tell of wing hyaline on basal half or more 
Discal cell subhyallne at bass only 
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CllSlOHOMA BtMUUBCV Mdllocll 

Proc Linn hoc NSW li 1926 548 

A shiny fulvous yellow species with the centie of lions and the basal two 
antennal segments daik biown fact tale yellow occiput with a V shaped black 
mark Frons about 2 5 times as long as wid< tin lowei supiaoibltal longest and 
stiongest of the oibltals unti pilr not moie thin onetliiid as long and much 
shoitei and flnet than the [ostveitleal and outei vutical pai s Antennal bases 
touching thud antenntl segment about 2 5 times as long aB widt lounded it apex 
extending to about lowei fouitli of face Antenna Insetted below middle of head 
in profile height of fare not two thirds the length of ftona eye highei than long 
gen i about one eighth as high is eye fact convex with a shallow tiansveise 
depiesslon at lowei fouith Pioboscis stout palpi si itulite Longest hat is on 
uist a ibovc longei than width of thlid intinnal segment 

Mesonotum with a black maik on iath side of antt ioi niugin ileu of the 
I ilci yellow humui lion which theie is a tiace of a blickish stieak obliqmlv 
back to the posteiloi notoplcuial callus and foui short i ostsutuial blackish vlttae 
the innoi pill fiom suture oi slioitly befoie It to mldwiy to posteiloi matgln the 
outei pan just liteiad of the doisocentials extending fiom close to these bristles 
to neu the hind m ugln pleuia with a slcndei black vitta fiom prothoiaclc spuacle 
to tie pteiopleuia disc of scutellum duk blown Intel mtdiatt scutellais about 
one fouith as long as the other palis doisocentials very little behind the supra 
Uus Postnotum laigely black 

legs pilei thin thoiax Jboie femoia much tlilckei baBally than th< other 
1 aus with a numbei ot stiong black bustles on posteiovential and vential suifaccs 
n two or more set lea longest and strongest centially the longest exceeding thick 
ness of fcmon the anteioventral suiface with i seiies of i ither lnegulu shoit 
bl i<k setulae most numeious opposite apex of tibia foie tibia with a piotubciant 
plitc or flange at ipex on posterior side that is densely yellowish white pilose on 
ipil il suiface and fa is some fine shoit black bans on outei edge lore taisus simple 
Hind tib a with one oi two median anttrov ntial setulae and a stiles of shoit 
blick anterodoisal setulae centially 

WlngB yillowish hyaline distinctly biownel in apical poitlon beyond an 
inegulai line fiom stigma obliquely acioss disc bisad of lnnei ctossveln to near 
outei cioss vein darkest in stignu and along costa costU cell entliely hyaline 
lnnei ci oss vein at about two fifths from apex of discal oill (list vein setulose 
from ipe\ of node to tip ibove and it apex below third ieln setulose bolh ibove 
and below on most of its extent fifth vein setulose above on extent of anil ind 
discal cellB fourth with a few setulae abovo at middle Halteres yellow 

Abdomen almost entliely black brown above fifth teiglte longer than thlid 
and fourth combined in mile rounded at apex with some quite long maiginal 
bristles 

Length 5 6 mm 

Mt Molloy Queensl mil (F H Tayloi) Originally described fiom Calms 
Queensland 

CtUBIOBOMA PIETITA n Bp 

£ Veiy simllai to at mifuaca differing In having the black mark on the 
anterior margin of the mesonotum not connected with a dark posterior line the 
pleural vitta broader fin fiont the fore femur In the male with only three or four 
long and about tbe same number of shoit posterovential bristles and piactlcally 
no black anteroventral setulae and the wing browned from base of discal cell to 

it 
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apex, only the costal cell, base of anterior, and all of postei lor basal cell, the anal 
cell, and anal angle of wing, subhyallne. Inner cross-vein neai middle of dlscal 
cell. 

Length, 4-6-6 mm 

Type and one paiutype, Vanlmo, two paratypes, Wewak, New Guinea (F H. 
Taylor). 

Cl UHIOSOMA BISKKIATA, n. Sp 

<f, 5. Head as In ncmifi(n< a, the male usually with the lntei fiontalla lnfuscated 
except in fiont, the female with the frons entirely yellow 

Thorax yellow, mesonotum with a broad black central vltta that covers all 
the aiea between the doisocentrals and sends a nanow streak angularly from 
antenoi margin above the humeri to each wing baBe. centrally sometimes with a 
yellow stteak of the giound colour, scutellum black except on sides, pleura with a 
narrow black vltta fiom propleura to centre of pteropleura, sternopleura black on 
anterior third below, postnotum black. Bristles and hairs black, as in the genotype 

Legs yellow. Foie femur much thickened at base, tapered to apex, with two or 
three aeries of strong black bi istlea on the posteroventral surface, the outer series 
with three to five bristles that are much longer and strongei than the others, at the 
base of the series many short erect tine briBtles quite closely placed, the nnteio- 
ventral surface with a series of six to eight rather strong black bristles, the longest 
distinctly longer than the diameter of the tibia. Foie tibia with the pad-like 
expansion of the posterior apex as in srmifusra, the entire ventral surface of the 
tibia with dense short erect black hail a Other characters os in trmtfusra. 

Wings subhyallne at buses (PI xi, tig 7), the costal cells hyaline, remainder 
daik biown beyond 11 diagonal line fiom below base of the subcostal vein to apex 
of fifth vein Aimatuie of veins os In srmtfusca. Halteies pale yellow 

Abdomen glossy-black, yellow In vaiylng extent basally, more extensively 
yellow on dorsum In female, sheath of ovipositor black Fifth terglte of male as 
long as third and fourth combined, broadly rounded at apex and with some quite 
strong apical and lateral bristles; sixth terglte or female a little shoitei than fifth, 
both with a series of apical and lateral bristles not as strong as in male 

Length, 4-6 mm 

Type, male, allotype, and 14 paratypes, Wewak, Vanlmo, 8 paratypes (F H 
Taylor). Mlnjemfluss (H. Schlechter), New Guinea 

The last listed specimen In poor condition, from the Llchtwaidt collection in 
the Deutsches Bntomologlsches Instltut, Berlin-Dahlem 

Cl.UMOHOHA CETITBALIS, n Bp 

J, 5. Similar to burnata, differing as follows The mesonotum shows less 
yellow, the pleural vlttae are much broader, the upper one covering almost all the 
mesopleura and the lower coveiing almost the upper half of the sternopleura on 
the entire length; foie femur of male with a larger number of much shorter setulae 
on the anteioventral surface, Instead of moderately long bristles; the costal cell 
of the wing Is narrowly dark brown at apex, and the anterior basal cell 1s almost 
entirely hyaline. In the female the mid and hind femora and the basal half or 
more of the hind tibiae are blackened, not entirely yellow. 

Length, 4-6-6-6 mm. 

Type, male, allotype, and 8 paratypes, Wewak, New Guinea (F. H, Taylor) 
CUTBIOBOUA (Cl-USIOSOMIKA) PUIfOTICKPB, n. sp. 

J, $. This species Is an aberrant one and may be considered as entitled to 
subgeneric segregation from typical Clutioioma on the basis of the structure of 
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the foie tarsus of the male thi closely shoit hancd antenoi basal poition of the 
foie coxae In both sexes and the lack of setulae on the fouith vein 

General coloui stiamlneous shiny the fact with a pan of black spots ntai the 
lower mat gin intei ocellar spot black mesonotum with f oui daikbi own vittae the 
outer pair fioin above humeil diagonally to bases of wingB the submedian pail on 
the dorsocential lines and continued along the sides of the scutellum with a shoit 
foiwaidlydirected blanch on outei side of tach on poBteiloi extiemity it lund 
maigln of mtsonotum a nanow brown vltta fioin piopltuia to centie ot ptuo 
pleuia and a Urge blown maik on each side of postnotum Abdomen broadly duik 
biown on each side of doistim Wing as Plate xl figure 8 git ylsh hytllne with 
duk biown clouds on the veins except the inner ciossvtin fouith vein from basi 
to beyond innei ctosavein nnd the anal vein 

Head is Flguie D the uppei sut looibital bustles longer ind thi gena b 1 Ind 
highei th in in (lustotoma 

Thoi i\ as in ttusi tot la the scipulais undeveloped and the ptnoileuial 
lacking but the inteimedute pair of scutellais is stiongir usually at leist half 
as long as the baBal pail 

logs entirely pale yellow iorc femui In malt tliicku than othei pans but 
thickest at middle instead of it bases the bi istles on the basal fourth In several 
series and veiy shoit biyond that In a single seiles of modeiate length the anteio 
vmtial surface without bi Istles in female the femui has five or moie modetately 
strong posteroventi il bi istles on apical twothlids Fore coxie in both sexes with 
quite dense shoit blitk hairs on basil half in fiont at ipex in male with 1 funge 
of shoit black lialis ind tn fitnale with two slioit bristles hoie tibli of mail 
latliei thick with a shallow gioove on the entue anteiodoisal surface about six 
line eiect bustles on the basal hilf of thi mtenoi suiface and some microscopic 
ciect daik halis on cential pul of the vential suifact 

Wing venation as In (luitotonta and the sime single shoit black costal biistle 
at ipex of tht subcost il vein 

Abdomen as in ( luuosot a sixth teigite of female much shoiti i than (Iftl 

I ength 4 ram 

Type male allotype and two laiatypes New South Wiles Oosfoid in wild 
fig 1909 

( II NIOhOXIA PLMBVLIH Mallot ll 

inn Hag \at Hut (11) iv 1939 (1st August) 

This species w is descilbed fiom the Solomon Islands and is not amongst thosi 
collected In New Guinea though it may yet be found theie 

Type series in the Bntish Museum Impeiial Institute of Entomology 
Tkypanoontra Hendel 

Wien But reilg x\xul 1914 77 Ann Mu* Vof Hung xiil 1915 483 

1 have expeilenced some difficulty In anlvlng at a decision on the Identity of 
this genua but believe that two species now in hand belong here and accept them 
as congeneric with Hendel b genotype 

In the generic description Hendel merely sepaiated Trypanocentra fiont 
lhi marohyitrix on the basis of a few chaiacters such as the narrower frona with 
i central hair on each orbit below which there are two forwardly and Inwardly 
directed paira of infraorbital bristles and above it two strong palts of redlnate 
snpraorbltals He klso stated that the pteropleural bristle Is absent, which is the 
case la both the species in hand but there are as In the other genus five so called 
supra alar bristles instead of only three as called tor in Hendel s description One 



428 


DJPTfBt 01 Tlir D-BHIIOBY 01 IfFW QUIMFA XI 


might assume that the scutellum should be coveted with stiff haliB as Hendel says 
that apart ftom the chaiacteis he lists the two geneia ate simllai hut in neithei 
species I hive ate thete any dlscal hairs on the Bcutellura His fuithei statement 
that the second and fourth wing veins ate bate does not hold in one of the species 
that I have and the one that agrees best with the genotype thete being closely 
placed setulie on the entile undeistde of the second vein and one or two on the 
central pait of the uppeistde of the foutth vein 

It is possible that Hendel had a diffennt species from ilther of mine ind I 
pit sent bt low i key that will aid in distinguishing thini 
hey Jo the Specie* 

1 Thrrax (.lossy orange yellow meaonotum with six bln k \lllai tht enti il and 

lnteial pars entire thi sublateral pair iistsuturnl InUral vittue ato\c and 
rlear of the humeral talll the pleura with two br ad black vittae that are 

inc milete behind nukllum bla k voll w 1 clow let el of th* bristles prtlabrum 

yell w second wing vein hare l cl w llrst ve n ending n the costa distinctly 
bevindlotel tinner ross \eln viltithorax n hi 

11 rax (.lossy black with th< humeri md a I no sling the upper edxe of the pltur i 
iraht yellow th underside of the scutellum luller yelliw trelabrum bluk 
or lark bnwn lirst vtln ending In tho costa almost directly above the Inmr 
cross \<in 2 

2 Third antennal segment Infus ated it apex abdomen black nip ipeauia Hendel 
Antenn ib entlrel> | il or inge j ellow sides of the tbdomen on basal third distinctly 

ttllow ntorifhotnx n sp 

JTbyi anocknibc 'riosn VNitw Hendel 

Ann Hu* Nat Hung Xltl 1915 434 

As alteady stated herein Hendel Hays that the second and foutth wing veins 
are bare though he may have omitted taking note of the underBidt of the second 
vein but he did note that thete are no setulae on the uppeistde of the foutth 
vein The yellow lateial matginal stupe on the thorax ib mentioned but there !r 
no mention of yellow colout on the sides of the liasal third of the abdomen 
Length with oviposltoi more than 5 mm 
One female from the Indian Atthipclago 

TkTPAKOCFMBA VKIBIIIIORAX n sp 

$ A glossy black specks with the head orange yellow the antennae entirely 
yellow the prelabrum brownish black and the upper half of occiput glossy black 
palpi yellow Legs yellow mid and hind coxae the greater part of all femora 
black foie coxae and basal two-thirds of mid and hind tibiae except extreme 
bases dark brown Halteus yellow Wings blackish brown fading into palet 
brown on anal angle and in the costal cell 

Frons al middle about half as wide as one eye and about 2 5 times as long as 
wide widened In front datkened above uppei oibits glossy black vertex latetally 
black centrally yellow slightly raised Central orbital setulose batr quite long 
lnfraorbltals not as long or as stiong as the anterior snpiaorbital the latter about 
twice as long as the upper one which is subequal to the outer vertical and post 
vertical bristles the inner vertical the longest and strongest of the frontals 
ocellars microscopic proclinate and divergent Face evenly convex, without 
transverse depression, eplstome almost transverse foveae glossy, moderately deep 
extending to lower thlid of face antennae descending to ends of foveae, thlid 
segment about 2 6 times as long as wide at base, tapered slightly to the rounded 
apex longeet halts on the arista about twice as long as width of third antennal 
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segment bye higher than long genal bristle modeiately stiong Pioboscls short 
ind stout palpi club shaped Postocular cilia black bi 1st le like much shot ter 
than in Themarohyitrix 

Thorax with mesonotum convex in front slightly flattened behind the surface 
with numerous shoit decumbent ci irse black hairs scutellum subti iangular 
flattened and bare oil disc like tbe mesonotum slightly hoary in ceitaln lights 
Intermediate scutellars not as stiong as the othei pairs 

Legs quite stout fore femur with some strong posteroventral bristles the 
othei pairs with no ventral bristles fore tarsus as long as its tibia outu apical 
spur on mid tibia about half as long as tbo cential one a few black setulte about 
middle of the posterodoi sal surface hind tibia with one anteroventral bustle and 
i series of anterodoraal setulae to beyond the middle 

Wings biownlsh black paler in costal cell ind on the pait basad of the inner 
ci >88 vdn Including the entire thlid posterior and axtlliry cells Innei cross vein 
at middle of the dlscal cell third and fourth veins divergent at apices second 
vein closely setulose on entire extent below fourth with one or two setulae at 
middle on upperslde and with sh rt closely placed setulae on about the central 
third below Squamae and halteres yellow 

Abdomen glossy black sides of composite and wiond tergltes yellowish 
I ength including ovipositor 6 mm 
Type Wewak New Guinea (F II Tnyloi) 

Tayi INOU'NTKV VIIIUHOKVX 11 sp 

$ Differs from the species described above in having tbe head except a small 
black spot on ocelli entirely yellow rhoiax 01 mge yellow glossy the mesonotum 
with six black vittae the cential and later il marginal paiis entire the submedian 
pair extending from the suture to posterior margin pleura with the two rather 
broad black vittae that do not extend completely to hind margin Bcutellum black 
yellow below the level of the muglnal bristleB Abdomen glossy black I egB 
entirely yellow Wings more unifoimly black than In the other two species 

Structurally similar to nionthurar differing in having the frons a little wider 
the fore tibia shorter than its tarsus the anterodoraal setui ic on tbe bind tibiae 
longei than in the other species and the sime tibia with two anteroventral 
bristles instead of only one the first wing vein longer ending quite distinctly 
beyond the level of the innei cross vein which latter is a little beyond the middle 
of the dlscal cell and no setulae on either the second or fonrth wing veins 
Length G 6 mm 

Type Papui Mondo 5 000 feet hcbiuary 1934 (I F Cbeesman) In British 
Museum 

Despite the difference m the aimiture of the wingvoins I place the three 
species In the same genus because of their similarity in other structural features 

Tbypanocfnira mi KiPiNMH de Mcijere 
Not Quin lx Zool Uvi 111 1913 366 ( Uanthoneura) 

If de MeUere is collect In stating that the presutural bristle Is lacking 
this species does not belong here but I suspect that be erred Should I be correct 
In placing tbe species In Trypanocentra then Hendel s species will require to be 
renamed There can be no doubt as to the close relationship of this species to 
those already placed in this genus The description calls for a species with similar 
characters to ntyrUhorax the antennae being entirely yellow and the abdomen 
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brownish yellow but the legs are entliely yellow and the upper and undet poittona 
of the mesopleura aie yellow In both of which characters it deviates from 
ntqrxthorax 

Length 6 mm 

Dutch New Oulnea Alkmaar 

Should my action be correct In the above placement 1 propose the new name 
alripenni * foi nipt tprwm* Hendel 

Sophie a Walkei 

J>ur Prot I tun Sot fond 1 18B7 34 

Sophiea hava (Fdwaids) 

Trans Pool So< Loud XX pait IS 1916 431 (Rtost) 

$ Entirely fulvous yellow rather shiny species with the exception of a small 
tound deep black spot on each side anteiloily of the fifth abdominal terglte all 
hairs and bristles concoloious with body wings hyaline stigma yellow tho apical 
half fuscous a nairow daik biown bordei on the costa from slightly bcfoie apex 
of second to Just beyond apex of fourth vein a more diffuse brown streak along 
the fifth vein fi om neai base of dls< al cell to its apex and a small pale brown spot 
near the middle of innei cross vein 

Frans a little moie than ouethlid of the head width and a little longei than 
wide each orbit with two auterlor incut\ed and two posterioi tecllnate bristles 
the lower one of the lattei the longest outer pail of verticals much shortei than 
the inner postveitical pan ibout as long as the former paiallel ocellars lacking 
Ey« slightly oblique a little highei that long t,tna not moie than one twilfth 
as high as eye face concave below middle eplstome slightly piotrudcd tumid 
on sides height of face less than length of fions Third antennal segment not 
more than twice as long as wide rounded at apex longest halis on aristae fully 
as long as width of thud antennal segment palpi wider than thiid antennal 
segment Postocular clllt yellow and slendei 

Thorax with the mesonotum longei than wide slightly flattened sui face with 
many depressed shoit hat is and the following bilstles 1 humeral 2 notopltuials 
1 presutural 1 suptaalai 2 postulate 1 pa.ii of piescutellat acrostichals and l 
much longer pair of doi socenti als between tbese ind the supra alai mesopleura 
with 1 bristle the pteropleuia with one setula above longer than the sui rounding 
hms scutellum subtriant,ulat disc flattened and bue the margin with six 
bilstlea the intermediate pah the shortest 

Legs noimal in stiuctuie fou femui with an liregulai posteroventrvl seiies of 
bristles mid tibia with a long apical venttal spur hind femur with one oi two 
fine ventral bristles on basal half 

Wing os Ftguie E Bttgma longei than the piecedtng costal section fltst vein 
ending almost directly above outei cross vein third costal section about half as 
long as stigma and slightly shorter than fourth the second vein slightly cut red 
forward aptcally inner cross vein at about one third from base of dlscal cell 
first posterior cell slightly widened aplcally 

Abdomen widest at basal third sixth teiglte shoit genital organ slender 

Length 7 mm 

Originally described fiom one female taken at Utakwa River Dutch New 
Oulnea Four females Papus Kokoda 1 200 feet Sept-Oct 1923 (L E 
Cheesman) 
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This species is teadily distinguished from any yet described by the walkings 
of the wings there being usually in the othei species more than the flfth rein 
daik bordeied and ncne bavin*, the costal markings aa here There is also no 
species that is descnbed as having a pair of deep black abdominal Bpots as heie 
It appears worthy of note that the undesciibed male of Bophira limbata 
Enderlein has a piomtnent conical protuberance on each gena thit is aimed with 
numeious culled black bristles at the apex There is also a colour distinction in 
the legs the tibiae being dark brown in the female and yellow in the male There 
is some diffeience also in the bilstllng of the legs The innei ci os# vein is well 
beyond the middle of the distil cell of tht wing whuh is not the case in the species 
ledesciibed above I have both sexes of limbatu fiom Borneo Bent to me a 
number of yeats ago by the late C F Bakei Fndeilein distil bed the species from 
Sumatia One other species he described fiom bumitia appendiculata agiees with 
/lava in having the stigma dirk and a dark cloud along the fifth vein but it has 
no dark blown apical costal maigin and has a i Uhei laige daik cloud on the 
fourth vein fiom a little befoie the mnet cross vein to tr beyond the outer 
cioss vein that extends into the discal cell tnd the tlist posteiior tell Both these 
species have black thoncic markings 

Sc phis v Qt \nain \c tata Mall cli 
tint Mag \ut Hist (11) iv 1939 (1st August) 

This species differs tiom /lava in having the stigma cntliely yellow the inner 
cross vein at about one thud fiom the apex of the dnual cell and a pan of elongate 
black maiks cn the flfth ind an thei on the sixth ihdoimnil teiglte 
Solomon Islands 

Acamhonelbv Macquart 

Dipt Eiot ill It 1 1S43 220 Endeilpln /ml falnb Abtl S pst (,t og unit 
Biologic xxxi 1911 414 Hendel Wien Ent /eitg xxxill 1914 82 Flieor Pil Keg 
in Lindner xltx Tivpet 1927 18 Hit A/Ut xvii 1928 364 

Hendel in 1914 placed this genus in his key in a section that has the irlsta 
short haired and distinguished the concept by the bare flfth vein ftinged c »ta 
undulated second vein and the broad head of the male home of these iliaiaclers 
apply to only the genotype fusupennts Macquait Endleilein in 1911 placed 
along with fuidpennn in Acanth memo the geneia Memo * i Walkei and Ptiolina 
van der Wulp but I consider his action unjustified and accept both concepts as 
valid genen distinguished from Acantkoneura as shown in the foregoing key to 
the genera Hendel in 1927 changed his opinions somewhat and accepted as 
Acanthoneurae two species in which the ansta is raodeiately longhaired He 
then introduced as a distinguishing character the single pair of infiaotbitil 
bristles Later in 1928 the same author further discussed the genus and some 
closely related theieto and presented a short generic key In the same pipei pages 
869 and 860 he described two Australian species 

I am accepting as a member of the genus a species flora Australia that dlffeis 
from the two described by Hendel as shown in the key presented below 
h»y to Ike Australian Hpecies 

1 Thorax yellowish fcrown mesonotum without black markings scutellum yellow In the 
middle blackish brow n on the sides abdomen entirely black wing as Plata xi 
figure 1 ittprtivnfrie n ip 
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Thorax yellow meaonolum with black lateral marginal streak and black spot on hit d 
margin abd men black w th cei tral aubquadratc or tilingular mark n ach 
terglte 1 

2 Wlni. with two hy cl Inc li Into] a on nta beyond aiex of Ural vein Inner cr an \< In 
near middle of the lie al cell o istrotln i lien lei 

Wing with but one hyaline mark r in lalon on costa beyoi d aicx f first vein Inn 
row vein mi h 1 ey n 1 middle of the dls al cell rut omo t ko Hondel 

At at i uonkur t auhtraiiva Hendel 
tnt Mitt xvll 1428 459 

Thorax yellow with t black lateral stupe and a laite pistenot black spot 
on mesonotuni Wings daik toffee brown with the following hyaline marks Up of 
first and a laige pait of middle of second costal cell almost the basal half of 
subcostal cell a spot in fiont of the inner does vein almost as wide as the cell 
and one a little laiger beyond the lnnei cross vein in tbe fiist posterior cell about 
one third the width of the cell and twice as far from the (toss vein as the one 
In front of the latter i keel like marginal Incision In the second posterloi cell 
that covers three fourths of the margin In the dlscal cell a large round Isolited 
spot In front of the outer doss vein and obliquely behind it and more basally a 
small hialine spot largei thin both togethei Is a not entirely hyaline spot near 
the wmgmaigin tnd the third posteuor cell has In front of the fold a quadrate 
white mark that maigins on the dlBcal cell Especially chai acterlstic of the species 
are the two white costal incisions in the marginal cell tbe first lx foie the tip of 
which cuts Into the submarginal cell Inner cross vein at middle of the distal cell 
Second vein weakly undulated 

Cairns N Queensland Type In Beilin Dihlem 

VcAviitoM.1 at \« iDioYORi ha Hendel 
Op cit xvll 1928 360 

The inner cross vein Is sepai ited by about half the length of the outer fioin 
lattei the thud costal section is not longei than the first Wing markings as 
Figure F the sketch beinj, fioin the type specimen in the United States National 
Museum 

New South Wales 


ACITTHONH BA VIOalVBVJHlB n sp 

9 Head a little wider than thoiax dull brownish yellow face paler with 
pale grey dust the interocellai spot black hairs and bustles black Frcns a 
little longer than wide slightly nariowed to vertex and fully one-third if the 
head width the suifice with some shoit erect halts except on uppet third the 
single pair of incurved infiaoibltals rather short near anterior margin the 
anteiior pair of supraorbltalB well above middle of frons and nearly twice as Iaige 
as the upper pair tbe latter subequal to the postverticalB and about half as long 
as the outer verticals the innei verticals the longest of the cephalic bristles Face 
convex in centre the foveae quite deep gena higher than width of third antennal 
segment the latter fully twice as long as wide tapered to the narrowly rounded 
apex longest hairs on aiisti about one-third as long as width of third anteunal 
segment palpi spatulate 

Thorax concolorous with bead darker on sides of mesonotum and centre of 
the mesopleura quite dull only the scutellum distinctly shiny the latter with the 
sides blackened postnotum blackened all hairs and bristles black the mesonotal 
hairs very short quite dense and depressed Scapular bristles flue presutuial 
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bristle lacking all other bristles strong the dorsoccntral pair nearer to the 
acrostlcbals than to the supra alar line scuttllum distinctly convex rounded In 
outline with the dlscal hairs longer and flnei than those on the mesonotum the 
intermediate pair of bristles almost as long as the other pairs Metasternum 
haired 

Legs normal entirely brownish yellow Fore femur with i series of black 
posteroventral bristles mid tibia with some central posterior setulae and one 
strong black apical ventral spur hind tibia with the anterodorsal seiles of setulae 
short 

^Vlnj, daik blown the pale maikings whitish hyillne (PI xi llg 9) Fust 
vein with the setulae extending from node to tip above hue below third vein 
setuloso from base to a little be>ond innti ciossvein both above and below 
fifth vein bare lobe of anal cell quitt long and narrow Inner cross vein less 
than one third from apex of distal cell 

Abdomen broadly ovate the dorsum brownish black slightly shiny the sides 
of the composite basal terglte brownish yellow all hairs and bristles black Sixth 
terglte a little shorter than fifth with a less regulai seiles of moderately long 
apical bristles than fifth Sheath ot the ovipositor flattened conical black 

Length 7 6 mm 

Type Ntw South Wales Wattle Flat (W W Fioggitt) 

Nfoiuimyry Malloch 

4mm ilag Nat Hiat (11) tv 1919 253 

Uentitc chat at tun —Slmllai to fhimara in mobt wlm, diameters, but the 
second vein is not as matkedly undulated and the head in the mile is not notice 
ibly widened The possession of setulae on the uppei and undei sides of the stem 
or the second and thlid veins Is distinctive foi both gineia In Neothemara there 
art at least two palis of stiong infiaorbital bustles while in Thtmara theio Is 
but one paii m the lattei tin lower supraorbital pair of bilstles is In front of the 
middle while In \tothemara it is at oi above the middle The mesopleutal hairs 
aie much stiongei In Vtothimaru than In Thtmara md lelated genera though 
theit is no one outstanding bustle neai the lower tential portion such as charac 
tenses Ht ractma The picwnce of setulae on the firth wing vein in exul Is not 
sufficient giound foi its sc paiation generlcsllv from the othei two Included In this 
genus 

hey to the Spcciri 

1 Fifth vein sctulose alcnc i ost of the extint of Iht. and til above wins* dark 

brown with yellow markings the most tonsi Icuius Icing a V shaped mark that 
has its apex on the third vein tcyond the level f the outer cross vein its 
upper in i lying along the third vein I > bw and Its lower arm running 
obllquel) through tho 1 s nl coll beyond its ml dlt terminating over the apex 
tf the anal vein (Solon on Islands) rxul (Curran) 

Fifth wing vein bare above wln», mark ngs not as nbive 2 

2 s<uteilum without evident discal hairs wing dark brewn with subhyallne markings 

the most conspicuous being nn irregular stnak that stretches from apex of anal 
vein forward through the apical portion of the distal tell lo middle of the outer 
irons vein and la divided In second posterior cell (Solomon Islands) 

formoaa Malloch 

St uteilum with, many short etlff blackish diacnl hairs wing dark chocolate brown 
with about 10 small yellowish hyaline mRrks uul the base pale (Tl xl fig 10) 
formoaipennia (Walker) 
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Neothemaba fobmohipennib (Walker). 

Jour. Proc. Ltnn Soc. I Ami., v, 1881, 252 (B ioxa). 

This is the only species of the genus as yet known to me from New Guinea. 
The wing markings are quite different front those of the other two species 
(PI. xl, flg. 10). 

Wewak, New Ouineu (F H Taylor). 

Phuuiiaoantuonm ua, n gen 

UenertL chaitu im —This genus has many of the characters of Smthemata, 
but differs from it In having the i>etlole of the second and third wing-veins bare, 
and the ocellar bustles long nnd sfrong Fiona at vettex not one-third of the 
head-width, the two palts of infiaoibltals lather closely placed, incurved and 
slightly forwaidly directed, antriloi leclinatc supiaoibitals at or a little tn fiont 
of middle of frons, much stionger than the other oibitals, poBteiloi supiaoibitals 
lecllnate; imstocular cilia black, bristle-like Eyes oval, eiect, much higher than 
long, antennae inserted ubove middle of eye in pioflle, third antennal segment not 
twice as long as wide, inunded at apex, not extending to middle of face, the lattei 
vertical, with the foveae deep, extending to a little below middle, genu about one 
sixth as high as eye, arista with the longest hairs longer than width of the third 
antennal segment Thoracic biistling complete, mesopleurals 2, scutellum with 
six strong marginal bristles and a few microscopic liairs on lateral edgcB Fore 
femur with a series of strong posterovential btiBtles, mid tibia with two or three 
strong black posterior bristles and two strong black apical spurs, one longer than 
the other, hind tibia with two antcroventrul bristles and a seiles of strong antero- 
doisal setulae. Flist wing-vein setulose from apex of node to tip above (Fig Ol); 
second vein undulated, third vein setulose above and below from base to well 
beyond the inner cioss-veln, undulated apically, fifth vein setulose above on apical 
pnit of posterior basal cell, the cross-vein dosing anal cell rectangularly bent, the 
shoit lobe of the ceil subtriangular 

Genotype, Psruiacanthoneura wptrmnotata, n sp. 

Psll OVCVMIIIONM'BA SrPTEHNOl \TA, R Bp 

A laige bright orange-yellow-coloured species, but slightly shiny, with 
four small deep-black spots on each side of the mesonotum and three on each 
pleuron, the abdomen moie or leBs browned on bases of the tergites, and the 
wings yellowish-brown, with some small yollowlsh-hyaline marks in the cells 
and some large hyaline marks along the hind rnaigln (PI. xi, flg. 11) 

Head higher than long, uniformly orange-yellow except (he small mterocellar 
spot which Is black, bristles black, the hairs yellow. Frons about twice os long 
as Its width at vertex, ocellar bristles close togothei at bases and behind the 
anterior ocellus Palpi short and broad. 

Thorax rather dull, the mesonotum with quite dense depressed short hairs 
that are yellow except on the lateral margins, the mesopleural hairs strong and, 
like all the bristles, black. The four small deep-black spots on the lateral margins 
of the mesonotum are airanged as follows, above the humerus, above the presutural 
bristle, behind the posteiior notopleural bristle, and on the extreme anterior 
extremity of the poatalar declivity; pleural spots as follows; above the anterior 
spiracle, near the upper posterior angle of the mesopleura, and on centre of the 
pteropleura; poetnotum with a black streak on each side. The few hairs on the 
lateral portions of the scutellum are black. 

Legs entirely yellow and yellow-haired, bristles dark brown. Fore tarsus 
slender, longer than fore tibia, basal segment as long as the other segments 
combined. 
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Wing as Plate xi llguie 11 the veins blown Innei ciossvtin at about one 
thud from apex of the dlscal cell Only one stiong bustle it ape\ of the subcostal 
vein Halteies yellow 

Abdomen bioidlv o\ate with quite stiong biistlis it aplceB und on latei il 
maigins of teigites Hypopygium yellow 

Length 8 mm 

Type Vanlmo Niw ( umei (F H tijloi) Pn ityjx Goidonvali Noith 
Queensl ind (E Jaivis) 

Atanthont uta tnstt/nt s de Mujire fiom Nfw Guinea is leiy like this species 
in many respects hut hi*, the mesonotum blick vitiate It tniy belong to this 
genus 

Rioxv Wilkn 

Tour Piot Linn Sot fond l 1867 35 

Hendel In 1928 (7 nt Mitt xvu 5 p 3501 dealt with the chuacteis of this 
genus ind Rioxopttlona Hendel nulntaining tontiaiy to Bi/71 a expussed opinion 
that the two ar< villd geneta His position in the discussion 1 b that the dlffeience 
in the coniparitlve lengths ind widths of the nusonotum and the shape of the 
scutellum in the two g< notypes justifies his iction in making the sepu it ion I 
liavi not elthei genotypi be foi« me but Hindi Is couim Is adopted in this papei 

Rtoxophlanu does not occui In New Ciunt i and AustiUli and typicil If tom 
ilso is lacking theu The species usuilly placid in Hioxa fiom Australia have 
been put by Hmdel in two subgenei i lumitonoxa Hendel ind Dtnoxa Hendel 
I accept the fiist as i valid genus ind though I still letam ft torn foi pornta and 
two otliei species deilt with below l incline to tin opinion that Dtnoxa may yet 
bi ictorded full geneiu status 

Theie ate appuiently tluee species of the gmus in Austi iln is noted below 
I do not considit 7ft oju tnautantn Tiyon oi ll jamsi Tiyon as refeiable here 
Rioxv (Dirioxa) forms (Wilkei) 

I tal Dipt Ins lint Was n 1849 1039 (Ptypi ta)—Trvprta mw>at Fioggatt 
1 1/nt (lax V MV x 1899 501 Rtpi Mist Pul lit Dept Ague Vs W No 90S 
1899 Rip Pat anil In) Ins (1907 8) pt 3 1909 113 — Rtoxa musat Tiyon 
Plot Roy Sot Qslit xxxviu 1927 218 Wught Aynt Gnz A S W xlvm 1997 28 

Theie has bun mnsidii ible dlffeience of opinion both is to the coirect name 
for this species and is to its distribution Hendel eired In stating that the 
dointen Schi nkel was pait of the original descuption and that on this account 
it could not be i Tiypetid Walker leferrod to the ipleal vential spines on the 
shanks oi tibiai ind not to thorns on the feraoia Without a doubt the descrlp 
tlon applies to whit lias been most commonly called mustic although Walkors 
descilption of the wing markings Is rather Involved 

The s]>ccles has the 1 ound hyaline spot ovei tin mtei cross vein of the wing 
almost the width of the fiist posterioi cell but ilways sepaiated Horn the wedge 
shaped hyaline maik in the second posterior cell by a blown line along the fourth 
vein and the hyaline maik in the apex of the dlscal ctll is cariled ovci the fifth 
vein to the wingnuigln The thlid wing vein is bilstled above and below to over 
the outei cross vein 

Queensland and New South Wales Type locality of pornta Poit Stephens 
NSW 

Rtoxi (Dirioxa) testicv i Hendel 

Lnt Mitt xvil 1928 352 

This species has the hyaline spot In the first posteilor cell near the outer 
cross vein smaller than in pomia and connected with the large wedge-shaped 
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hyaline mark in the second posterior cell and the hyaline mark m the apex of 
the dlsoal cell not extending entirely auoss the cell ho that the apex of the third 
posterior cell is dark brown 

North Queensland Type in Deutsches Entoniologisehrs lnstitut Beilin 
Dahlem 

Riow (Diauxv) biloior (Micquait) 

IHpt Fxot Supi 1 v 1866 124 PI 7 flg 7 {l ml on) Hendel hit Mitt 
1928 363 

The flguie of the wing of this species shows the tmngulai hyaline inaik in 
the second posteiioi cell sepal ate d fiom the hyaline hjot in the diet postenoi cell 
the Utter smallei thin in p tma the thud | osterloi tell biown with a nairow 
stripe like hyaline maik neai the apex of the discal cell can led to the wing 
matgin over the fifth vein an! a small hyiline dot nen basal thlid of the third 
posteiioi cell 

It may be noted that many or Macquaits flguies a e i Uhei inaccuiati in 
detail and that he may leally have flguied pointa but if his type Is still m 
existence 01 specimens lgieelng with his figure are found the mattei will b 
settled 

The given tvpelocality Tismsnia is undoubtedly e irmous is usual 
Tkhmi roBioxA Hendel 

hit Mitt wil 192S 351 

Ihis concept w is proposed qb i subgenus but I accept it is i genus I he 
distinguishing chai icters lie m the presence of but one pan of leclinate supia 
orbital bristles and cithet one or two pairs of much weakei inemved infraorbitals 
two instead of but one ationg apical ventral spurs on the mid tibia and the moie 
widely nepaiated and less extensive setulae on the thud wing vein These Chirac 
ters may not all be the sime in other sjiecioB than jornti as I have not seen the 
othei two roferied to Riora In punna the scutollum has no shoit discal liaiis 
whih in the present genus theie ue i number of sloit black hairs on each side 
above (lie level of the bilstles 

rrRMlTORIOX V TVBMirOXINA (BeZ7l) 

Hull hnl Ris x 1919 2 (Rioxa) 

I have seen two female examples fiom the oiiginil tyic seiies fiom Dai win 
N 1 and one male labelled Palraeiston N Austialia xi 1908 from the Oldenberg 
collection in the Deutsches Fntomologisches lnstitut Be rlin Dahlem 

The type mateual ib slightly teneial and has veiy e\I lent pale streakB in the 
centie of some of the cells thit aie not piesent in the mituied male befoie me 
and the base of the wing is alBO hyaline and not yellowish as in the lattoi Theie 
are no black spots on the hind maigln of the mesonotum as described by Besxi 
but only two rathei indistinct biown marks and in line with these on each lateral 
angle of the scutellum two small subtriangular biownish raaiks In pomia the 
hind tibia has an extensive anteiodoisal and a shortei anteiovential senes of 
Bhort setulae while in termitoxena there is only the anteiodoisal series present 
Rioxoptiiowa Hendel 

Wttn hit /etta \xxlil 1914 78 

I am accepting as belonging to this genus an East Indian species that has the 
setulae on the upperslde of the first vein extending the entire length of the node 
The general appearance is Btmllar to that of Acanthonevra the wings being 
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sinulaily marked Ihe Intel mediate pali of scutellus ne short and there ate no 
discil halts In both sexes theie aie some long anteioiential brlstkB on the hind 
ftmur and in the malt the foie t« mui has sevei il senes of dost ly placed untril 
biistles and the foie tibl i Is densely shoit stiff halted on the entire \ential smface 

Not known to occut in N<w Guinea 

DlARRHEtlUOIUl'h 11 gelt 

fit t/iiif 1> ens longei tl in vid inn* virti ils in kI longti 
than the othet cephalic bustles outei pali vety shoit not longei thin the 
paiallel postverticals ocellais minute tw i line leclinate supiaorbitils the upper 
a little the shoitir and tw ) uieuived mtiaorbitalB the 1 iwer the shoitei Eyes 
about 15 times as high as long gena vtiy nanow Antennae pendulous Ihiid 
segment about twhe is long as wide bioadly minded at ipex downy ulsta 
with hairs above about 6 <f them long Ihorux eonvex m doisum mesonntum 
i little longi i than widt with the following biiBtlts 1 liumei il 3 notopleuials 
1 presutural 1 supra alar 2 postalais 1 pair of long dorsocentrals slightly 
proxlmad of the supiaalai line 1 pair of piescutellai acrosttchals the mesopleural 
sternopleuial and pteropleuial bristles piesent scutellum with 6 biistles basal 
pair much the longest intermediate pui not hnlf as long as the apical Second 
wing vein very slightly bent at the hyillnc maik third much arched beyond the 
inner ciossvein llrst and third setulnso to almost their aplris third with a few 
setulso at base below legs numal mid tibia with an iptcal vential bustle 

Genotype Dwihegmoxdea haatata n sp 

Diihbueum iniSHiHitrA □ sp 

<$ $ Held dull yellowish white frons except the orbits yellowish blown to 
fuscous ocellar spot black genae ind sides of the piclabrum dark brown occiput 
except nanowly ou edges shiny black pilpi and basal two segments of antennae 
and base of third segment yellow remainder of third segment brownish black 
Frons at vertex fully one thud of the head width slightly widened to until lot 
margin and nearly twite as long as wide at vertex the orbits not sharply deflned 
Eye hlghei than Ung moie nan owed below than abovp an tenor facets enlaiged 
frons slightly piotmded in fiont face lecedlng a little below the foveae shallow 
gem about half as high as width of third antennal segment the bristle tar back 
and shoit and line Antennae inseited at middle of eye in prollle third segment 
less thin twue as 1 ug as wide bioadly lounded it apex downy arista sparsely 
haired the longest uppei lulls fully half as long as width of third antennal 
segment 

Thorax shiny black with pale guy dust mesonotum with a faint biownlsh 
central vltta on which the dust is quite distinct ind somewhat silvery humeri 
white and a white vltta fiom each extending back clear of the literal maiglns 
to the posteuoi postalai bustle i bioad white vitta on pleuia fiom base of 
fore coxae to bases of wings below the mesopleural bristle scutellum yellowish 
white base broadly brown All hairs and bristles black All thoracic bristles 
except the Intermediate scutellai pali long the pwteiloi uotopleuial sh ter than 
the anterior one 

Legs yellow mid and hind femoia of female slightly browned 

Wing as Plate xi figuie 12 the geueial eoloui brownish black the mai kings 
whitish hyaline the veins dark brown A single quite long costal bristle at apex 
of the subcostal leln setulae on llrst \eln from apex of node Halterea pale 
yellow 
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Abdomen entirely glossy black with black hairs and bristles elongate oval tbe 
bristles at apices of tergltes fine fifth terglte of male more densely and shorter 
haired than the other tergltes slightly tapered at apex longer than fourth 
sixth terglte of female distinctly shorter than fifth sheath of ovipositor elongate 
conical flattened 

Length 3 6-4 mm 

Type male allotype and one male paratype FdleCieek New Guinea Kebiuaiy 
1936 (F H Taylor) 

DlAttllEGMOlDbS VBAl t \RI\1 (TiyOH) 

Prut Itmi Sot V«M xxwlu 1927 219 (Rtora) 

This species is apparently refeiable to this genus It is veiy similar to the 
genotype but dllleis in the wing markings In having a black mark extending In 
centre to apex of the scutellum and In having the abdomen shiny black with a 
white fascia on the apex of each teiglti from second to fourth inclusive The legs 
are also largely lnfuscated The length is much greater 7 7 5 mm 
South Queensland 

The species is known to me only flora the desciiption 
HfMclMi Hendel 
Wten > nt /eilg xxxill 1914 82 

This btnus was elected foi the leceptlon of Uinta \tellata Macquait but this 
liimc was pit occupied and KondmlB apetlflc name ftn the simc species must be 

used 

The genus Is readily recognized by the strong bristle near the middle of the 
lowei edge of the mesopleura and the presence of several fine upcuived bristles 
on the lower margin of the gena in front of the usual genal bristle 

rheie are thiee accepted species of the tenus ill occuumt, in southern Asia oi 
tbe Fast Indies A fourth species is described below 
Key to the Spec i 

] Muunolum with 6 dark brewn \ittae wing with n by ilm i ark ui aptx of 111 
first posterior cell and with f ur hyaline d t# in tht sc end posterior ctll lso 
of them in the dii (korm sa) palptia Ilmdel 

Misonotum not vlttati son ctimes with dark doth lat» rally a hyaline or subhyallnt 

mark nt the apex of first posterior iell two spots in second posterior cell loth 

In the margin ° 

2 The hyaline spot at npex f first posterior tell not extcnllng mtlrely across tbe tell 
subquadrate (Fast Indus) raduta JRondan! (tteltata Macquart) 

The hyaline or subhyaline mark at tpex of the first posterior cell extending itross 
the entire apex not subquadrate usually lunate in shape 1 

4 Only two hyallno marks between the apex of first and second veins the basal one 
touching the tip of first vein apical pale mark In first posterior cell conspicuous 
pleura unspottod or with only one or two faint Itownish dots (Philippine Islands) 

tUpmotoptera Hendel 

Three hyaline marks between the apltes of first and second veins on tbe costa the 
basal one on tip of first vain apical pale mark In first posterior tell Indistinct 
brownish hyaline pleura with 10 12 black brown dots mulHpunciata n sp 
Jf B —1 have examined two of the already known species in the collection of the 
United States National Museum 

H XX ACINI A Ul r TIP UNCI VTA U SP 

J $ Similar to the other species in having the head thorax and abdomen 
pale orange yellow and the wings dark brown with numerous hyaline dots or 
abort streaks across some of the cells the hairs on the pale marks glistening 
white, on other parts of the wing dark brown 
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>ac< with a small dark maik on each aide if epist mi ptelabrum with a 
similar mark on each side dots at bases of the bristles very inconspicuous 
ocellai spot dark occiput with a black maik on each side above neck Frontal 
bristling as in the genotype yellowish brown in colour mfraoibltals close together 
the lower one incurved upper one longer than lower lncuived and slightly 
lecllnate supi icibitals reclmate the uppu not halt as long as the lower ocellars 
minute outer veitlcals biown about half as long as inner and equal to the 
postveitlcals postoculai cilia dark brown pointed fions about 125 times as 
long is its vertical width narrowed in front with some short dark hairs 
centially >ace convex centiallv concave In profile fiveae shallow Bye much 
higher than long gena about as high as width of third antennal segment Lougest 
hails <n uista about as long ib width of thud uitennal segment the latter about 
2 5 times as long as wide rounded at apex pilpl spatulate not segmented 

Meson >tum with the inset tions of bristles black and a number of black blown 
dots as follows above each hnmerus behind each notopleuial bristle the supra 
alar and base of wing mesad of the piesutuial blistle between the supra alar 
and doisocential and between the postalar and aciostlrhals pleura with 6 black 
dots In a line between the anterior and postenor spiracleB evidently rudiments 
of a black vltta and about 6 black dots on lower half scutellum with i black dot 
at base f each bristle smallest at the Intel mediate p tit postscutellum with a 
blackish spot on euh side Doraocential bristles shghtlv behind the supra aims 
All the usual biistles piesent in addition to the lower central one on the meso 
pleura the mesopleura with two postenor bristles 

begs entiiely yellow except a Bmall hlack spot beyond middle of ventral surface 
of mid and hind femora Fore femur with a sei ies of stiong posteroventral biistles 
the other femoia without ventral biistles mid tibia with a strong apical ventral 
spui ind the posterodorBal series of sctulae shoitei than that ou anteiodorsal 
suiface of the hind tibli the ante ic\ential biistles on hind tibia longei thin 
the setulae tarsi normal 

Wing dnik blown the pale maikings subhyahne (PI xi fig 13) Hist vein 
setulose on entire extent fiom ipe\ of node to tip above baie below thud vein 
setulose on most of its extent above and on basal half below fifth vein bare 
Halteres yellow 

Abdomen with the usual quadiisenate biownisb black spots on dorsum genital 
cone In femile yellow all hairs and biistles black the apical bristles on tergltes 
quite strong 

Length 6 7 mm 

Tyic mile illotype ind 4 paiatypes Wewak New Guinea one paiatype 
Ribuul New Biltaln (F H Taylor) 

ENicoPTraiKA Malloch 

Pio K tnt Soc London 1939 (In piess) 

I lecently descnbed this monobasic genus fiom fiji It may yet be found 
in New Guinea 

Giocr II 

This Gioup is merely an arbitrary one and contains but one genus with 
apparently three species two of them known to me 

Possibly moie species may yet be found in this legion and should such be 
tbe case the data presented below will enable students to determine them 
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Xaenuta Walkei 

Jour Ptoc Linn Hoc Loud, 1, 1857, 28 

This genua ia leadily distinguished from its allies by the flattened and coataely 
baited acutellum which boa 8 oi more maiginal bristles The hairs on the aiiatae 
are about onethiid aB long as the width of the thiid antennal segment, though 
Walker's flguie shows them comparatively longei The picsence of Bhoit black 
Betulae on the uppei suiface of the flist vein of the wing to near Its base is an 
exceptional charactei in this section of the family The picsutuial and doiso- 
central bristles aie piesent, the latter far behind the tranaveise line of the supia 
alars, and the pteropleuial, stemopleui al, and two upper mosopleural biistles aie 
all strong Flist and thud veins setuloso fifth vein bare 
Genotype, Xaniuta Lutotcles Walker 
The two species befoie me aie dlstlnguislnd «is below 
A Win* dark brown broadly subhyallnt on snal ingle md whitish hyaline si runs apex 
of flret postern i ill Inner iriss\iin lalir thin other vi Ins 

IriKOtiln Wilkir 

A \ Win* yellowish brown dark brown at stigma on a patch below stigma a narrow 
ungulate fascia o\cr the outer cross vein tnd a large patch in apex x m the 
tip of first posterior < ell which Is whitish hyallni anal angle and hind margin 
broadly subtly aline Inner iross teln not inter Ilian thi other \eins 

ton/i m Vtillo h 


Xarnita ihjcoiuis Walker 

Op cit, 1, 1867, 28 

This species was otiginilly dcscubed tiom Singapou X hue seen it fiom 
Aiu Islands it nuy be quite generally distnbulcd in this legion 

Xabmta com use Malloch 
Ann Mao Hat Hut (11) iv, 1989 
A recently described species from the bolomon Islands 

Xabhi tv morosa de Mel Jen 
rijdtchr v hnt lvii, 1914, 198 

This species is known to me only fiom the deBcuption lh* wing is daik 
biown, with three hyaline matks in the submaiginal cell, one just beyond the Inner 
ciossveln, the second befoie apex of second vein, and the third a little beyond the 
latter In the upper pait of the apex of the cell, a nauow hyaline fascia from thiid 
to fifth vein between the cioss-veins, two hyaline maiks beyond it In the first 
posteilor cell, the apical one a streak along fouith vein at Its apex a large hyaline 
maik In apex of the flist posterior cell, and somi> faintei hyaline markings in the 
thiid posterior cell and in anal angle 
Batavia 


Group III 

This group contains species all of which except Oedaspotdn have the 
postocular cilia black and bilstlehke, and most of them have the wing mai kings 
fasclform, though a few have the wings black or daik brown with a number of 
hyaline spots or marginal markings and a few dlsral dots or spots None have 
the wings with a large number of small hyaline spots on dark fasciae, nor have 
any species the wings hyaline with stellate apical dark mark In only one genus 
Included In this Group are the poetvertlcal and another pair of more widely spaced 
bristles Just below their level yellowish-white and stubble like as In the Tephrltlnae 
The first wing-vein In the latter group Is always setulose on the upper side of the 
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node, while in most sixties of Gioup 111 the node is bate, though soinetnms it is 
setulose and even the sett ion of the vein pioxiniad of the node is at least partly 
setuloae Possibly a stiict application of the t>pe of ai mature of this vein will 
lesult in a diffeient alignment of the Kent 1 u 1 flguie the two main types of 
armature to make tleai this previously unused chaiactti (Pigs 01 G2) 

hey to the Qcnrta 

1 Mid and hind femora with short closely plated stout spines i n npic il halves of the 
anteroventral ind posit roventral surfat es LaUtit mvla Berrl 

Mid and hind fern ri without short stout apitus on the tplial hlives of tht antero 
ventril -inti tinateroventral surfaces 2 

t Pit lirotergiti (le that section of the tht rax above the impressed line over the 
I ostenor spiracle) with some erect fine tr stiff hairs on i portion of its surface 
■ icmitural bristle latklns dorsotentral I rlstles lm Mm, or lint one lKistsutural 
distal pair of bristles present met internum halted tr setup se 3 

I leuroloiglte bare rarely with one or two line trect hurs If there iri any h urs 
prestnl the presutural bristle is present dorscict nlial linstles present (cx 
Colobuitrrlla) 6 
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1 am synonymlzing the above two genenc names after a careful comparison 
of the type-species of each Hendel, In his key to the genera in 1914, presents no 
better character for the segregation of Laoarona from its allies than the type of 
wing markings, and a classification based upon this character ib unreliable 

My examination of the genotypes discloses the fact that they are closely 
related having the same cephalic chai actors as well as the same thoracic bristling, 
the presutural bristle being absent in both while the wing venation and bristling 
are the same One important cbaractei not mentioned by any wrltei on the 
family except Hendel, that links both and segiegates them from most related 
genera known to me, is the presence of many erect line hairs on the metaplenra 
above the central furrow I considei therefore that the above <lted synonymy Is 
wan anted 

The longhaired aristae, foui scutellar bristles, 2-3 infraorbital and 1 supra 
orbital, lack of the presutural bristle, very small ocellars, the setulose third 
wing vein and metapleural hairs, will separate this genus from any other in the 
Australian region 

Hut one species is as yet reported from Australia 
EupnBANTA minor Hendel 

Ent Mitt xvli No 5, 1928, 362 

A small species, 4 mm In length without ovipositor Head yellow, fions 
Bhlny, as wide as one eye and 1 5 times as long as wide, two infiaoibltals 
Longest hairs on aristae about two thirds rh long as width of third antennal 
segment Thorax leddish brown, whitish dusted, shiny, hind margin of mesonotum 
and the scutellum bare, the latter paler yellow, flattened on disc Mesophragma 
(= pleurotergite) white haired Halteres yellow Legs including the coxae yellow 
Abdomen rusty coloured, shiny, yellowish haired, the apical two tergites with black 
marginal bristles Venation and markings of the wings as in Btaurella crux 
Beset The biown bisal ciossbind lacking, the one over the lnnei cross vein as 
in crux There are some additional dark markings, including a straight fascia 
over the outer cross vein to the costa but the tip of the wing has a white mark 
that extends over the tips of third and fourth veins and is convex Inwardly 
the posterior basal cell is brown, with only a small hyaline mark on the hind 
margin, base of wing hyaline, the veins yellow 

Darwin (Palmerston) N Teriitory Australia Type in collection of Deutsches 
Bntmologlscbes Institut 

EUPHXANTA 8CUTKLLA TA MalloCb 

Ann Mag hat Hut , (11) iv, 1939 

A larger species than minor, averaging 8 mm in length, with thorax black 
except on each side just behind suture, two large spots m centre of postsutural 
area, and the apical two thirds of the scutellum which are yellow Legs pre 
ponderantly black Wing with a large black brown mark from base of stigma to 
apex that extends back to middle of the discal cell, a large spot on costa just 
beyond apex of first vein and the extreme apex whitish-yellow 

Solomon Islands 

XARTBOTRYPrrA Malloch 

Op cit, (11) IV,' 1939, 260 

Generic character* —This genus Is similar to Euphranta in all characters, 
but lacks the sternopleural bristle The frons has two pairs of inwardly-directed 
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lnfraorbitals, the uppei one twice as far from the lower aa It Is from the single 
pali of redlnate suptaoiblUls, ocellais mlcioscoplc, the postveitlcals mete hairs, 
outer verticals about half as long as Inner pair, surface of frons shiny Longest 
hairs on arista about as long as width of third antennal segment, the latter 
three times aa long as wide, slightly tapered to the narrowly rounded apex 
face concave In pioflle, parafacials Invisible centrally In profile, gena narrow 
Central pali of scapular bristles lacking lateral pair distinct, presutural, aero 
stlchal, aternopleuial, and pteropleural bristles lacking, scutellum flat above with 
fom strong bristles and the disc closely short haiied, metapleural (pleurotergite) 
with the upper half above the impressed line furnished with numerous fine erect 
hairs First wing vein setuloee from well before node to apex above and at apex 
below third setuloee to about midway fiom base to inner cross vein above and at 
bum below flist posteitoi cell not nan owed at apex inal cell with a subtuangulai 
apical lower angle or lobe 

Oenotype Xanthotrypeta bimaculata Malloch 

Xani hoi bypet a bimaculata Malloch 
Inn Slay Nat Hut (11) Iv 1939, 250 PI x, fig 13 

A reddish yellow species with an elongate shiny black mark on each side of 
anterior margin of mesonotum almve the humeri, the frons darkened centrally, legs 
yellow the mid and hind tibiae largely browned the wings yellowish more 
distinctly so in front with a fuscous fascia from stigma to ovei the Inner cross 
vein that is can led forwaid to connect with the large apical black-brown mark 
beginning midway between the cross veins and filling the apical third or more of 
the wing except the hind margin as fai In as the middle of the discal cell, a 
small mark In margin of the second posterior cell near lower extremity of the 
outer ciossvein. and a nunow lunate in.uk acioss the apex of the (list postmoi 
cell, these excepted portions whitish hjaline 

Length, 8 mm 

Solomon Islands Type in Imperial Institute of Entomology 
Ctciopsia, n gen 

Generic characters—Frons depressed down centre, with two pairs of rather 
< losely placed weak Incurved infraorbital bristles on anterior fourth, and one pair 
ot stiongei recllnate supiaoibital bristles nen upper third, only the inner verticals 
present ocelli extremely close together Antennae extending to lower fourth 
of face thlid segment fully three times as long aa second and its own width 
slightly tapered to the rounded apex, arista with the longest haiis not more 
than half as long as width of third antennal segment Face slightly receding 
below, foveae rather deep, epistome not piojectlng, eye higher than long, moie 
narrowed below than above gena narrow, the bristle weak Thorax with the 
following bristles outer pali of scapulars 2 notopleurals, 1 supra alar, 2 postalars, 
4 scutellars the prescutellar pair of acrostlchals widely separated, the mesopleural 
pteropleuial, and sternopleural bristles rather weak, the acrostlcbal pair reduced 
to short fine hairs Scutellum flattened, subtilangular, disc minutely haired Legs 
normal, femora not splnose mid tibia with a strong apical ventral spur Wings 
narrow, much as In Adrama, but the second vein Is straight, about as far from 
costa as from third vein Just beyond apex of first, and the stigma Is equal In 
length to the costal cell Abdomen elongate-ovate, basal composite terglte nearly 
as long as the next two tergites combined, fifth terglte longer than fourth, 
tapered to apex 

Oenotype OyclopHa inaeynalU, n sp 
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CVCLOPSIA 1 VAFQl A] IB n sp 

c? Head orange yellow dull on face genae and lower occiput shiny from neai 
anterior margin of frons and becoming glossy behind and on upper occiput the 
frons with a large brownish bliok mark frcm near anterloi mat gin to ocelli 
that is narrow In front and widens to flit entire width at ocelli the vei tex reddish 
yellow upper oceiput glossy black except In centre third antennil segment 
bi ownlsh black except extreme base palpi yellow Frons nearly twice as long as 
wide surface hairs microscopic yellow 

Thorax bi iwnlsh yellow distinctly shiny the humeri and a bioad streik down 
the posterloi third of the mesopleura to middle coxae lemon yellow the posterior 
notopleural ealll and scutellum pale yellow mesonotum with twi broad brown 
vlttae along the Inner edges of the humeri triceable on entire extent daikest 
In front and paler behind the sutute the intervening area grey dustod and with 
quite dense pale hairs pleura blackened In front of the yellow central stripe 
except on the propleura and entirely black behind It Including the poBtnotum 
the latter slightly grey dusted All the bristles black hairs largely pale the 
s utellar hairs black Srutellars four 

I ejsS orange yellow mid and hind tibiae dark bn wn fore legs mlBsing Mid 
tibia with a series «f very she it posteiodorsal setulae no setulae evident on the 
hind tibia tirsi incomplete the metitarsl long and slender 

Wing as Figure H hyaline yellow along the costa from the folk of second 
and third venls with a small deep brown transverse mark on the Inner cross vein 
that docs not extend to costi ind the entire apex daik brown from Bllghtly 
before the outer cross vein and well before the apex of second vein the inner 
edge of the mark almost straight First vein setulose from a little before node 
to apex above bare below third vein setulose from base one-third of the distance 
to Inner cross vein above and at extreme base below lobe of anal cell elougate 
tilangular Halteres yellow 

Abdomen glossy 1 eddish yellow blackened from apex of composite terglte to 
tip with a aubtriangular grey dusted mark in centre of apices of third and 
fourth tergites Hairs quite dense short decumbent and black no bristles 
present 

Length 8 mm 

Type Dutch New Guinea Cyclops Mts Sabron Camp Z i 000 feet May 
1936 (L E Cheeaman) Type damaged In shipping the head mounted on same 
card fore legs missing 

This genus connects the Adramiml with the Euphianta group rather distinctly 
Colobostrli i a Hendel 

Wien Ent 7extg xxxlii 1914 79 Ann Mvs Nat Hvng xiii 1916 428 

This genus probably belongs ti the gioup with haired pleuroterglte but I 
have not seen the genotype which is described from Celebes It may occur In 
New Guinea 

In Hendel s description the following bristles are given as lacking or 
rudimentary ocellar postvertical presutural dorsocentral and sternopleural 
He also lists the Schletelborsten but I am uncertain just what bristle he 
refers to by this nanqy In his 1914 key he states that there Is but one infraorbital 
bristle and in 1915 he states that there Is an Infraorbital and a supraorbital pair 
If Xambongan w de Meljere is n synonym then there is a difference in the frontal 
bristling as de Meljere says that In his genotype there are four pairs of orbitals 



446 


itipirBA o» mr tfrkitoby ot vrvr atiinA n, 


the antes lor and posterioi palra being weak and hair like In both the genotypes 
the second wing rein is distinctly undulated, and the first vein enters the costa 
much farther from the apex of the subcostal vein than the latter Is from ths 
humeral cross-vein In Xanthotrypeta the stigma and the costal cells are anbequal 
on the costal edges, and the second vein is sti eight In Xanthotrypcta the Inner 
cross vein Is at 01 slightly before the middle of the dlacal cell while In the other 
two species It Is about the apical third of that cell 

Cor OBOBTRn i a at i icat n a Hendel 

Op dt, xili, 1915, 419 

A shiny reddish yellow species Mesonotum with a large glossy black rounded 
mark on each side between the humeri and the suture and two similar elongate 
marks behind the suture that widen behind pleura with two black spots, one at 
the prothoiaclc spiracle and one before the mesopleural suture postnotum with 
two black stripes Abdomen with a black mark on each side of each terglte Wing 
yellowish hyaline with a narrow black fascia from middle of stigma to over 
second vein, A broador slightly-curved fascia from costa to middle of dlscal cell 
Just beyond the Inner cross vein that Is narrowly connected on the costa with the 
large apical black mark the latter with a hyaline spot near apex of the first 
posterior cell 

Celebes 

Possibly .i synonym of Sophira bi stngu Walker described from Celebes 
Pseddina n gen 

Generic Character* —Frontal bristling different from that of any allied genus, 
the orbitals consisting ot four palre, the uppei two pairs very small and evidently 
the supraorbltals, the upper lnfraoibltal pair at upper third of orbits and twice 
as long as the anterior pair, both palra slightly procllnate and Incurved ocellars 
minute, shorter than the incurved postvertirals outer verticals much shorter than 
the Inner pair face slightly carinate in centre, eplstome not projecting post 
ocular cilia dark and bristle like antennae normal aristae pubescent Thorax 
with all bristles present, the four scapulars fine, dorsocentral pair distinctly 
behind the supra alais, prescutellar atrostichals strong mesopleurals 8 scutellum 
with one or two luteous hairs and four strong black marginal bristles Wings 
marked much as In Rioxa, the first vein setulose from near apex of node to tip 
above, bare below third vein setulose fiom base to neai level of outer ctossveln 
above and below fifth vein bare inner cross vein about one fifth from apex ot 
dlscal cell Legs normal, fore femur with posteroventral bristles mid tibia with 
no central setulae, and a strong apical ventral bristle, hind femur without ventral 
bristles, hind tibia with a regular series of short closely placed anteiodorsal 
dark setulae 

Genotype, Ptendina buloloae, n sp 

PsEunnrA buioioav, n sp 

J Glossy brownish yellow, face a little paler, small ocellar spot black, 
mesonotum without dust or vlttae, humeri, scutellum, and a streak along upper 
edge of pleura lemon-yellow, abdomen with black mark on each side ot each 
terglte at curve, legs yellow, wings dark brown, with hyaline and yellowish 
markings (PI xi, fig 14) 

Frons shiny, depressed centrally, a little longer than wide and slightly 
narrowed In front, with a few microscopic pale hairs profile as Figure I 
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Mesonotal hairs short dark depressed and numeious Scutellum short flattened 
above Legs normal 

Wing veins dark brown Lobe of anal cell elongate first posterior cell 
parallel sided at apex stigma short black brown except a hyaline line across 
base Halteies yellow Squamae brown the fringe dark brown 

Abdomen bioadly ovate convex above with blackish hairs and block bilstles 
Fifth terglte longer than fourth rounded at apex with some quite strong apical 
and lateral bristles 

Length 6 mm 

Type Bulolo New Guinea (F H Taylor) 

This species temlnds one )t the species of the Rtoxa group but there are 
only four scutellar bristles though a bristly hair on one side in the type-specimen 
is In the position that the intermediate pair of bristles occupies and may represent 
that pair and the arista a merely short pubescent 
HEKiirs Loew 

Mon fur Bohijl 1S62 32 Ocnervi Costa Atfi 4 cad 8u Napoli v (2) 1844 

102 

This genus is unrepiewnted in the New Guinea collection before me but it 
may yet be f und here as there are species occulting as close as the Solomon 
Isl inds and hill 

In a papei now in the press dealing with the Solomon Islands species I 
present data on the species from this region so that it may be possible to Identify 
any such that occui in New Guinea If already described 

The genus extends from Lurope to Japan and southward to the Solomons 
with some closely related species that have been removed to other genera In 
Africa All the known Bpecles have the costal half or more of the wing dark 
brown and the posterior half hyaline the costa sometimes having a hyaline mark 
close to the apex of first vein and the hind edge of the daik portlcii being more 
or less Irregular In most species 

CAU4BT0MTIA Belli 

Mem /nd Mtu 111 1913 124 

This genus contains four species only me of which is known to occur In 
the region under consideration The genotype pavonlna Besxl occui s in India and 
Formosa I have examined specimens The outstanding character of the genus 
consists of the small stout spines on the apical halves or more of the antero- 
ventral and posteroventral surfaces of the mid and hind femora The genotype 
has the following bustles on the head and thorax 2 supraorbitals 3 lnfraorbltals 
Inner verticals long outer pair short postvertlcals short 1 humeral 1 preeutural 
2 notopleurals 2 poetalars a pair of dorsocentral almost In line with the 
acroetlchals 4 scutellars 1 meeopleural 1 pteropleural 1 sternopleural and a fine 
i ropleural just below the humerus Ocellar* lacking Scutellum flat sub- 
triangular First and third wing veins setulose those on first vein carried to base 
of the node Venation closely similar to that of Boptora Sixth terglte of 
abdomen In female shorter than the fifth 

Caiaistomtia hobiti Hendel 

Snt Mitt xvll 1918 361 

Similar to the other species of the genas In general coloration agreeing 
with pavonlna Besxl in having a block spot on the lower central portion at the 
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face, and dittoing horn it in the lack of a black fascia on the bases of the 
abdominal tergltes Thorax brownish yellow, the humeri and a vitta below the 
notopleural suture lemon yellow, the latter continued to base of the wing, acutellum 
lemon yellow, mesonotura with five black vlttae posteriorly 

Darwin (Palmerston), N Territory Australia Type in the collection of the 
Deutsches Entomologisches Instltnt, Berlin Dahlem, Germany 
Cabpopiii horei t a Hendel 

Wien Ant /eitg xxxlii 1914 80 Ann Mus Nut Hung xlil 1915 448 
This genus was erected foi the leceptlon of a new spetieB magnified from 
Formosa It Is the only species as yet assigned to the genus The very striking 
character of the 6 to 10 pairs of strong lncuived equal infiaorbital bristles 
distinguishes the genus from Its nearest allies The species beat a superficial 
resemblance to those of Qculrozona Bern and Calliitomyia Beni 
There are two known species that may be separated as below 
\ l*ron« with 6 7 pairs of Infraorbital bristles wing with i nibhy tl ' nuuk i » si i 
Just bevond apex of first vein mid and hind tibiae br wmrl i|» illy (I rmosii) 

magnified Hendel 

AA Frons with 10 ptirs of infr'iorbltal bristles wit k without u subhyahne maik on 
the costa Just beyond apex of first vein legs entirely orange yellow (Solomon 
Islands) 'eft/ron* M tlloch 

It Is possible that sihfioni will be found m some of the other island gioups 
In the same tegion 


CaJONIPIITIIOHFILA SKTUTIONH MallOfll 

Ann Mag Nat Utst (11) tv. 1989 

The laige numbei of closely placed palis of lncuived infiaoibital bustles in 
this species will at once distinguish It from any other in this region 

Solomon Islands 

Cristobalia Malloch 

Ann Mag Nat Mt\t (11) lv, 1939T 

Generic iharacteia —Fions at vertex less than oncthlid of the head width, 
nan owed to anteiior maigin and more than twice as long as wide, with three pairs 
of infiaorbital and one pali of supraoibital bristles, the ocellar and outer veitlcal 
pairs undeveloped, aiistae very sboit haired, longest hairs about twice as long as 
width of arista at base thoracic bristling complete, scutellars four First and 
third wing veins setulose, inner cioss vein at middle of the dlscal cell 

Cmbtobaua iutka Malloch 

Op cit, (11) iv, 1939. 365, PI xl, flg 23 

Described from the Solomon Islands 

Anomoea Walkei 

Ent Mag, ill (1), 1835, 80 —Phagocarput Rondani Hull W Ent Ital ill, 
1871, 171 

Most recent writers on the family have used Rondam’s name for this genus 
undei the belief that Chevrolat’s similar name had priority over that of Walker It 
has been conclusively proven that the part of Chevrolat’s Catalogue containing the 
name Anomoea did not appear until 1887 Thus Walker’s name must be used foi 
the Trypetid genus 

The genus has been generally misinterpreted by wi iters on the family and a 
number of spectea have been placed in it that do not properly belong to it, while 
at least one apeoies that belongs here has been placed In another genus 
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The most stnking chai ictei foi the u cognition of th< gtnus is the down 
waidly bent antepenultimate section of the fouith wing vein a chsiacter met with 
in the Otltid genus litvellta Robineau-Desvoidy The anal cell has a long nanow 
apical lowei lobe that is sometimes as long as the free pait of the anal vein, and 
the thiid antennal segment is about twice as long as aide neatly attaining the 
epistomal edge 

Theie up foui species ot the genus is I Inteipiet it known to me they may 
be distinguished as in tht key given below All ixeept the genotype permunda 
may yet be found in New Guinea 01 on islands close to it 

Kip Iu thr Sprites 

I HalU.it* 1 right yelltw 1 

Hslteres with dark brown < r I In k knobs 3 

I Thorax largely and the legs entirely ytllow (I nlu arctic Kormnm) permunda Harris 
Thorns entirely and the lega largely hi si k niortttkorax n h|> 

3 The Mimll hyaline mark in the costal cell it the win* i|iiidrale extending to the 
iohisl \eln the litter yellow si ng the edge if th< muk (S lomon Inlands) 

quaduita Malloch 

The Hinall hyaline mirk in the costal <ell it the wm„ tlcnmtc not ittnlnlng the 
slal yeln the lattei black along the rdge of tho mtrl (hiji Islands) 

ti i mcrvit (Bi rri) 

Anomoia n roan hob ax, n sp 

J Htad black ftons dull blown with whitish guy dusting most evident on 
the orbits, face biown shiny below, with lathei dtnse whitish giey dust, gena 
biown, occiput shiny black antennae and ptlpl led FionB at vertex fully one 
fourth ot the head width, slightly nan owed to anteiioi mat gin and fully twice as 
long as its cential width uppeimost of the thiee palis of lncuived infiaorbttnl 
bristles at about two flfthB from uppn maigin not much in front of and distinctly 
laterad of the anterior pair of supiaorbitals the lattei much longer than the 
posterior pali outer veiticals ubout half as long as the inner pall surface hairs 
centrally lathei numetouB short eiect and daik Antennae elongate, neaily 
attaining the epistome thiid segment about thiee times as long as wide, rounded 
at apex ai 1sti pubescent Gena not higher thin width of thud antennal segment 
with numeious shoit stiff black halis vlbngs.il angle mote produced than In the 
other species 

Thoiax black glossy tht mesonotnm lathei densely giey dusted on disc, with 
thiee black ytttne on anteiioi half Dorsocential bristles slightly in front of the 
transverse supiaalar line scutellais subetjual the halts on sides of scutelium 
very minute 

Legs black foie femoi i biownish on anteiioi surface, foie tibiae, mid tibiae 
except tbeli bases and apices of hind tibiae and all the taisi orange yellow 

Wing hyaline with black markings as Plate \1, figure 15, the small hyaline 
maik In the costal cell qundi ite extending entliely icross the cell, the vein in 
front of It black Second vein not tunning tot any distance closely alongside the 
costal vein at its apex as in some of the othei species third vein with a distinct 
arch beyond the black pieapical fascia innei ciossvela at about its own length 
from outer setulae on third vein extending to oi slightly beyond the inner cross 
vein above Halteres yellow 

Abdomen glossy-black, with nanow grey dusted apical fascia on second and 
third tergites General shape broadly ovate, ovipositor sheath flattened, shoit 
and bioad 

Length, 4 5 mm 

Type Edte Creek New Guinea <F H Taylor) 
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Sphemwcokyi v 
Mem Ind Mu* lit 1918 146 

rhis genua U veiy similar to Tephrella Bexsl dlffeilng essentially in having 
all the cephalic bristles including the postocular cllii black the latter short and 
line and the scutellum with four strong bristles Theie is a slight angulai 
production of the lowet apex of the anal cell that is sometimes not evident in 
Tephrella 

SpHErrnscoKTiA sexmagplati (Macquart) 

Dipt Fxot 11 Pt 8 1848 222 (Urophora) 

Thete is some question as to the distinctness of this species from atitia Walket 
The entirely yellow hind tibiae have been cited as a distinguishing character for 
the latter In both the specimens I have from this legion the hind tibiae are 
lnfuscatcd on their basal halves or mote and in the specimen In which the 
antennae are present they are largely darkened 

Admiralty Island Papua Recorded by Hendel from Austtilii in 1928 (Fnt 
Mitt xvlt 884) 

PsruDOBPHEiriscus Hendel 

Suppl But li 1918 82 

This genua contains species tint lather closely resemble those of Anomoro 
but the fourth wing vein is str light before the inner cross-vein The frons is 
usually about two or more times as long as its cential width and the ocellar 
bristles are quite weak contrasting markedly with those of Vphtniuomyia I 
have not enough material to justify definite conclusions on the status of the genus 
or the various species referred here but it appeirs possible that some future 
worker may subdivide the present concept In the only New Guinea species I 
have the frons is a little less noticeably narrowed than in some of the other 
species and the antennae are a littli shoitei than in such species as fnsata 
Fabriclus to which it is rather closely similar in most other features 

I present below a kev to the three species fiom this legion thit lie known 
to me at this time 


Key to the Specie* 

1 The entire costal margin ot wing from bRae t middle of apex >f first i sterlor cell 
black the black pattern sending three branches to or almost to hind margin the 
first on the anal cell that Is narrow and does not reach the apex of sixth vein 
the second very broad tapered behind and covering the basal two thirds of the 
dlscal cell the third in the form of an Inverted V with Its Inner xr n over the 
outer ross vein and enclosing It and tl e iter ar < ndlng ear i ex of the 
fourth vein (Fiji) bifld « Besxl 

Costal border not entirely black the costal cell partly whitish hyaline and mother 
break In the dark mark beyond apex of first vein the pattern not as above t 
* Costal cell with two eubquadrate whitish hyaline mnrks n esopleura except Its 
anterior margin lemon yellow (Fiji) meaopleurali Is MalUxh 

Costal cell hyaline dark brown along the anterior Rnd iplcal edges mesopleura 
entirely black taytori n sp 


PSEUDOSIII) V1BCUB T AVI OBI n sp 

<S 9 Head entirely orange-yellow the ocellar spot only dark Frone at vertex 
one-fourth of the head width bardly narrowed In front and twice aa long as wide 
with the usual brtetlea the ocellare about aa long aa the poeteriot aupraorbitala 
Antennae extending to lower third of face 

Thorax shiny black humeri and propleura brownish yellow mesonotnm rather 
densely brownish grey dusted with three faint linear dark vittae the outer pair 
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moat evident and along the line* of dorsocentraU Apical acutellar biletlee 
much shorter than the basal pair most markedly so in the male 

Legs orange yellow mid and hind coxae and femoia and basal halves of hind 
tibiae blickcncd Posteioventi il bristles on foie femora quite strong apical ventral 
spur on mid tibia stiong hind tibia with a series of weak anterodorsal setulae 
Wing whitish hyaline with black markings as Plate xi figure 16 Inner 
rose vein at a little more than its own length from outer third vein setulose 
to inner cross vein above first vein setulose fi om just before apex of node to tip 
above and at apex below Halteres black 

Abdomen broadly ovate glossy black with black halts and bristles 
Length 3 4 mm 

Type male Hulolo New Guinea (F H Taylor) allotype Papua Ishurava 
3 000 feet July 1938 (L L Cbeeaman) paiatype In poor condition Wewak 
New Guinea (F II Tavlor) 


CrRATiris Mrl eay 

/ool Jouru lv 1829 476 

Ihlsgenuslsiepiesentedbybutonesi) < mluthlbi gun the widely dlstiibuted 
Mediterranean Fruit Fly It may he readily distinguished from all other genera 
of the family by the characteristic diamond shaped apical palette on the anterior 
pair of supraorbital bristles of the male the small black spots oi shoit streaks 
In the centre of the cells of the basal half of the wing and the dense stubble 
like yellow bristles on the posteroventral and apical portion of the anteroventral 
surfaces of the fore femora of the male The chaiacterB cited In the foregoing 
key to the genera will distinguish both sexes tiom other genera in this legion 
though they cannot invailably be successfully applied for the distinction of the 
genns in othei legions 

Chiatitis cai ITA1A (Wiedemann) 

tnul Entomology 1824 65 (Trypeta) 

rhls species is distributed from Southern Fuiope through tropical portions 
of Africa and Asia os well as In the Hawaiian Islands and tropical portions of 
Australia It has been Introduced In commerce in some other sections of the 
woild but has failed to establish Itself permanently notably in Florida The 
lack of continuous supply of suitable fiults foi the laivae pi events Its being more 
than a passing menace except in strictly tropical countries. 

In addition to the characters mentioned above it may be worthy of note that 
the stubble like postvertlial and lateial bristles on the head and the setulose node 
of the first vein of the wing should be carefully considered as possible Indices to 
a closer affinity with the Tephrltinae than with the i rypetlnae 

I have seen no specimens from this region 

I figure the chaiai terlstic anal cell of this species (Fig J) 

OrDAspomra Hendel 

Wien Bnt /eitg xllv 1927 68 

This genus is unknown to me so that I have to depend upon Hendel ■ 
description for distinguishing data 

Despite the suggestive generic name the genus is apparently not very closely 
related to Oedospu Loew the Irons In the latter being much broader and more 
convex and the scutellura markedly convex und highly polished 
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In bit compaiatlve data Hendel states that the thiid antennal segment Is 
sharply angled at the upper apical corner the sixth abdominal terglte of the 
female is shortei than the fifth and the postocular cilia yellow and pointed The 
wings have several dark fasciae as in OedaspU and RhagoletU Loew In some 
respects the genus must resemble ( hrysotrypanea desuibed heteln but In the 
latter the thiid antennal segment is rounded at apex and the orbitals are 8 2 

Instead of 1 2 and the postocular cilia stubble like and pale vellow 

There are two species that Hendel places In Uedaspoidet 

Ofdcm units tflcurat (Bt/rl) 

Boll lab /ool Portir v 1911 21 lOedaspii) 

Described fiom Sydney NSW 

Oti)\8 poidfh \< i lie inns Hendel 
Wien Fnl /« Ig xlfv 1927 69 

H*a I pile yellow with whitish dust on oibits tiluihh ind face bnsths 
reddish yellow behind pale yellow Thoiax black humeri sutuie pleura ovet 
the fore coxae and in front of wing bases ochre yellow densely giey dusted Haiis 
pale yellow the bristles i eddish Scutellum yellow undusted ind at the bases 
of the two apical bristles black Ptstnotum giey dusted Abdomen ochre yellow 
the bases of the tergltes with daik fasciae broader laterally centrally interrupted 
on teigltes 2 to 4 Genital cone as long as tergltes 5 und 6 ctmblned glossy 
black with dark hairs other abdominal hairs whitish yellow Legs and halteies 
yellow Wings as in esvhei » the hyaline fasciae aie ill nailower not wldei 
than the brown ones and there is no hyaline dot at apex or IliHt vein 
Sydney N8W 


Cfra rni lla n gen 

(,eneric thaiaileta —Quite similar in general appealance to letatiH* lapttala 
but all the cephilic bilstles and the postal ular cilia aie black the intei ior supra 
orbital bristles in the mile aie simple the fore femora in the same sex have only 
the not mat bristles the wings aie not as wide at the inti angle though the 
markings aie quite similar especially in the basal cells the lobe of the anal 
cell is much as in the other genus but not as markedly sinuate there Is no 
outstanding costil biistle at the aptx of the subcostal vein and the thud antennal 
segment is rather noticeably shaipened at the upper apex In this lost chanctei 
the genus appears to leaemble Oedaapoides as well as in the swollen and black 
and yellow scutellum but the black postocular cilia and the black dotted and 
streaked basal portion of the wing aie different from that of Hendels genus 
Genotype Oeratitella loranthx (Kroggatt) 

Cbbaiiimla loaAHrui (Froggatt) 

Paoc Linn Soc NSW xxxv 1911 868 ( OeratitU ) 

<S Head orange to brownish yellow with a lemon yellow band across anteiloi 
fouith of frons the face ind anteuoi poition of y,enw vdlowish white glossy 
ocellar black spot small antennae at istae palpi and proboscis orange yellow All 
bristles including the genal one black central minute haiis on frons and genal 
margins black those on lower poi tion of back of head yellow Orbitals 2 4-2 the 
upper lecllnate pair much shorter than the lower and not longer than the 
moderately long ocellar pair post verticals shorter and liner than the latter outer 
verticals about half as long as the Inner pair Width of frons at vertex about 



two thirds its length and two fifths width of head slightly widened in front 
Face slightly concave in ptofile eplstome not protiuded centie flat a slender 
fovea on each side most evident below lowei maigin transverse eye vertical 
about 126 times is lilfeh is long longest it middle opposite intennal insettlon 
and about seven times as high as gena Antennae extending to lower fifth of 
face with noticeable apical upper point irista subnude Postocular cilia very 
short and setulose Palpi spatulate prob iscls short and stout 

Thorax glossy black the humeri a lai ge spot on each basal lain tl angle or 
the scutellum the posteiloi portion of the mesoplcuii ibovi a line fiom near 
tin spuacle to ni u tin lowei posteiloi ingli and moBt of the pliuiotc igite 
hmnn yellow disc ot tin inesonotum with d« ns< \« llowlsh giey dust on two 
vlttie from neai anterloi to neai posteiloi maigin fused In front and behind 
with a shoit literal spur on anterloi edge of the sutuie and a short vitta laterad 
of the outer one behind the sutuie halts ou the yellow parts and on doisal vlttae 
yellow on other parts malnlv black all the bristles black All bristles present 
the dorsocentral and acrostichal pahs equally long the former in line with the 
supiaalai pair scutellum convex and thick with foui strong bristles the basal 
pair in the yellow marks the hairs fine and dark 

I egs entliely tawny yellow tote femoia with a series of black poBterovential 
hiistlcs hind tibia with a series of short anteiodorsal black setulae on basal 
two thirds or more 

Wing as Plate xl flguie 17 with black dots and stieiks In cells on basal 
thud and the veins blackened a broad brownish black fascia from the stlgmi to 
hind margin just in front of apex of anal vein this connected on costa with a 
bioad costal band of the same colour that extends to wing lip filling apex of first 
posterior cell and very slightly notched below befoie apex and narrowly separated 
from the costal vein along paits of its extent and a thlid dark fascia that 
em mates from the junction of the other two and extends obliquely to wing 
maigin over both cross veins Costal spine veiy inconspicuous Hist vein setulose 
above from base of node to apex and at apex below third vein setulose from 
base to beyond lnnei cross vein above and below fifth vein bare Two streaks 
from second vein to costa more Intensely black than the other portions of the 
cell may sometimes contain vestigial spur veins Annl cell as Figure K Squamae 
white Halteres yellow 

Abdomen ahlny tawny to orange yellow with black lateral marka on third and 
fifth tergltes and the apices of second and fourth narrowly whitish grey dusted 
halis pale on the pale dusted paits and base of second teigltc mainly black on 
other parts Mfth terglte with an apical series of fine black bustles 

Length 4 mm 

Sydney NSW bced fiom I man thus sp Dec 19*8 (L R Clark) 

OstAtopm\ Edwards 

7ran* /ool t>oc land x\ Pt 13, 1916 419 

This genus is a peculiar one with chaiacteis that make It difficult to associate 
it with either Trypetidae or Phytalmiidae though the cephalic and wing characters 
strongly suggest the latter relationship Theie aie two palis of orbitals the supra 
orbital pall strong and reflexed the infiaorbital pair short, weak and Incurred 
The arista Is long'hahed The thorax lacks the humeral, presutural prescutellar, 
and propleural bristles and has the scapular notopleural supra alar and meso- 
pleural bristles strong and the pteropleural and sternopleural bristles weak but 
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dlatinct Scutellars foui Edwards states that the genotype has a preapical bristle 
on the mid tibia, a charactei he states, eironeously, occurs also In Rloxa formot* 
pennts Walker I have nevei seen a species of Trypetldae with a preapical dorsal 
bristle on any tibia The wing veins at e bare, anothei vei y exceptional charactei 
the second vein Is undulated, and the anal cell Is longei than the free part of the 
anal vein, without an apical lobe, though longest on Its lower edge, the vein closing 
the cell slightly arcuate, and the inner ciossveln is far befoie the middle of the 
discal cell 

Ortai optkra 11 kit akin a Edwaids 
Op cit, xx, Pt 13, 1915, 420 

This species is quite similar to certain species or the genus Cleitamia, notablv 
In the wing markings Qeneial colour uniformly dull black, the head dull light 
ochrcousbrown, with some darkei mottling on the vertex, antennae and palpi 
ochreous, third segment of former darkei at apex Legs blackish biown fore 
femora, apices of mid tibiae ind the gieater part of mid and hind taisl moie 
reddish biown Wings dark brown hyaline in costal subcostal, postenoi basal 
and anal cells, on a narrow fascia at middle that runs straight to fifth vein and 
then curves aplcally, ending In hind murgin below the outei ciossveln, a bioadly 
arched streak as wide as the fascia that Is separated by a brown Interspace about 
Its own width fiom the fascia, extending forward from fifth vein to second vein 
then running along the htnd side of that vein and ending in the apex of the first 
posterior cell, the anal angle also hyaline Length 10 mm 
Dutch New Guinea Mimika River 

Subfamily Tepiibitinak 

This gioup is usually distinguished from Trypetinap by the longei sixth 
abdominal teiglte of the female the yellow stubble like postoculai cilia yellow 
postveitlcal, uppei supiaoibltal, and outei veitlcal biistles, and the Bpeckled wings 
on which the setulae of the flist vein commence at the base of the node on its 
upper sutface Eloquently the pteiopleural and posterior notopleural bristles are 
yellow, and usually the suiface of the thoracic dorsum has flattened yellow scale 
like bristles Instead of fine hairs The scutellum has never more than four bristles 
and often has but two, the apical pair being absent or much Bhortei than the 
basal pair The doisocentral pair of bristles are in most cases close to the suture 
the arista is pubescent or bare and the fifth vein is baie, while the third Is rarely 
setuloae to beyond the lnnei cross vein above In one or two genera I have 
Included, the sixth abdominal terglte Is not longer than the fifth I lncludi 
Tephrella and Platen una hete though they are generally placed in Trypotlnae 
Kry to the Genera 

1 Head on lower margin in proflU much longer than at bases if antennae probni is 

slender chltinous and genii ulatcd at middle without fleshv labellae the apti al 
seitlon as long as head on lower margin Paroxyna Hcndel 

Head not or very little longer on lower margin than at base of antennae In profile 
proboscis stout with floshy apical label la 2 

2 Wing exceptionally broad less than twice as long as wide the widest point at outer 

cross vsln the anal angle undeveloped (PI xl fig 2t), ground colour brownish 
black with some small hyaline wedge-shaped marginal millions the extreme 
apex white and sometimes some small hyaline dots In the field 

Platenaina Hnderlein 

Wing either normal In width or slender, not less than twice as long as wide, widest 
point usually near middle of discal cell the anal angle usually well developed 
and not coloured and marked as above or If but little more than twice aa long as 
wids and ths markings and ground colour as aboie then there Is no hyaline 
mark at the extreme tip } 



Hpatkul 


Wing not or very little moro than twice a* Ion* as wide without white mark at 
extreme tip elxth abdominal terglte of female not longer than fifth 

Taphrella Bern 

I Win* jellowleh brown with hyaline marking* those on the dine consisting of three 

faeclit from hind margin to near the second vein onvcrglng In front Inner 

* roan vein at <r vtiy lc*u to middle of the dis al i ell apical ventral spur on 
mid tibia not longer than apical diameter of the tibia C hi yaotrypanea, n gen 
Wing mt marked us above inner cross vein much be>cnil middle of the dlscal cell 
apical ventral spur of mid tibia much longer than apical diameter of thi 
tibia It 

S Wing brown or brownish black with many small hyaline spots on entire area the 
base largely hyaline with a biai k spot at base of the anterior basal cell that 
extends over the fourth vein Into the posterior basal cell fore femur of mule 
thicker than the other femora genital rone of female circular In cross section 
third antennal segment more than twice os long as wide distinctly ungulate al 
upper apical corner Camaromyla Ilendel 

Wing brown with hyaline spots or with an apical star like dnik mark or marked 
with black along the costa and a black fascia from costa to hind mtrgln over 
the cross veins never with a black spot at base of the anterior basal cell that 
extends over fourth vein into the posterior basal cell fore femur In neither sex 
much thicker than others genlt il cone of female usually flattened oval In 
cross section third antennal segment if twice as long as wide without uppti 
epical angle 7 

7 Wing markings consisting of a large star like mark on apical half or less from which 

emanate a few dark rays scutellar bristles 2 lnfraorbltals 3 pairs 

Tl ypanea Schrank 

Wing m irklngs not is above not confined to apical half nor star like acutellai 
bristles 4 the apical pair sometimes short Infrtorbitals I pairs 8 

8 Wing h> time with some brownish bla k markings along the costa a large mark at 

apex which usually encloses one or two hyaline dots and a similarly coloured 
fascia from the costa to hind margin (hat encloses both the closely placed cross 
veins Sphuiella Robineau Desvoldy 

Wing dark brown with many lndiscnminateij irranged variably sixed hyaline spots 
on the entire area TephHtia Latrcllli 


Tkphhmja Bent 

Mem Ini Mui 111, 1913 161 

This genus supet flcially resembles kphenmomyui Hozzi In stiucture, coloui, 
and wing markings but may at once be distinguished from it by the presence of 
but two ecutellar bi 1 sties, the yellow postvertical and outer vertical bristles and 
postocular cilia, the latter being etont and stubble like, the cross vein closing the 
anal cell is either straight or very slightly angled at centre so that the lowei 
posterior corner of the anal cell Is not produced Into a lobe 

I have recently described a species of this genus fiom the Solomon Islands, 
and have another from Western AuBtialia that I provisionally refer here They 
may be distinguished as below 

A Wing (Fig L) black the costal cell with three whitish hyaline marks one agunst 
the humeral cross vein a larger one before middle and a narrower one neur 
apex three pairs of whltlsb-hyallne marginal Incisions one just beyond the 
apex of first, vel^t one In the sect nd posterior c ell and one In the third 
posterior cell below middle of the dlscal cell and three small hyaline dlscal 
spots one In the first posterior cell btyond the outer cross vstn one near apex 
and another before middle of the dlscal cell pleura and lateral margins of 
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mesonotum and wutellum brownish ytlliu reituiindei (f th rax blu k i s* 
vnn closing the anal ell straight atxwtua MnlU eh 

4A Wing black costal cell whitish hvullm. n basal half the six whitish hyaline 
Incisions In the wing ti argln larger and longer than In sejt hulaa the cuter one 
In the second losterl r cell curved and extending f iwarl to a little uver the 
third vein the Inner me to antctl r extremity of the outer cross vein the i i r 
In third lostcrlor cell widely sepanted thi basal ne extending across the 
dlscal cell near base the other extending to fifth vein Just before outer cross 
vein thorax black i ropleura brown sh yellow vein closing tho mil cell slightly 
engird at middle it at alls n si 

TFFURU I A At STB VI 18 n SP 

$ Head testaceous vellow slighth yellowish grey dusted the ocellat spot 
hardly darkened Outei vertical ocellar and oibtlil bristles except the posterloi 
supraorbital datk blown Frons slightly mint than one third of the head width 
and about 1 25 times as long as wide with thi ee pairs of strong Incurved infi i 
oibitals and two pitis of supiaoibit iIb the posteuoi the shoitu (lit inlet tot 
close to middle of fions ocellars slightly behind tho level of posteuoi edge of 
anterior ocellus Antennae shoit extending to lower third of face thud segment 
about twice as long as wide arista pubescent Gena not is high as width ol 
third antennal segment 

Thorax shiny black giey dusted pleura mote distinctly so the piopleura 
bi ownlsh yellow bristles brown the scale like mesonotal hairs pale yellow 

Legs yellow tore coxae each with a biown bristle near apex on mteilot 
side fore femui with a scries of brown posteiovential bilstles mid tibia with 
an apical ventral biown bilatle 

Wing brownish black whitish hyaline at base to middle of costal cell and 
on basal half of edge In front of the anal v< in the other whitish hvaline markings 
as In Plate xl figure 18 Inner cross vein at about Us own length from apex of 
dlscal cell second vein slightly bent In the dark part between the costal hyaline 
marks Halteres yellow 

Abdomen glossy black abraded In type specimen Sixth terglte subequal to 
fifth sheath of Iht ovlposltoi elongate conkal the ovipositoi ilentlet spine like 
yellow 

Length 4 mm 

Type Western Australia 

Spathcu’vv Rondanl 
Dipt Ital Prodt 1 1856 113 

This genua is distinguished from its allies by the black wings with whitish 
hyaline marks, one at the tip distinguishing it from A phrtlla (Fig M Pi xi 
fig 19) The pair of dorsocentral bristles are at the suture quite noticeably in 
front of the supra alar line Scutellars two 

Spathulika acboleuca (Schiner) 

Reise Novara Zool, 11 1 abt B Dlptera 1868 268 (Tephritia) 

This species Is rathei variable In wing markings and has been described 
under several specific names The distribution Is very wide from Africa through 
Asia to Austialla including Guam FIJI etc 

Bfflatoun records p arceguttata Becker, which le accepted as a synonym of this 
species, as having been reared from larvae feeding on Cervana pratenai* in 
Egypt, and states that the larvae are known to live on Compoeltes in South 
Afrlea 



Shiraki who lecnids this bpeUes fiom Jormosa elates that Schlners type 
specimen could not be found In hie collection in Vienna but theie can be no 
doubt that hla aperies is the one deal! with above regardless of whether there 
may be some confusion in the mattei of the relationship of forma described 
under different names from other regions 

I have specimens before me ft om Townsville Queensland Canberra ACT 
(F H Taylor) 

The Canberra specimen has a hyaline dot neai the apex of the dlscal cell of 
the wing 


Ciiryao'iiivpcm.a n gen 

Generic rliautUen —This genus is an abenant one in this subfamily the 
fasetate wings being like those of reitun Tiypetmae though the yellow post 
vertical outei vertical and posteuoi suprambltal bilstles and thick yellow 
postocular cilia cleaily link it with the Tephritlnae Head highei than long 
face slightly produced below fioiiH moie than one third of the head width and 
longer than wide with hardly any centi il hailing the orbitals 1 h 2 ocellars 
long in line with the posterior edge of the anterior ocellus ProbosclB stout and 
short Thorax with the noimal bristles the posterior notopleuial yellowish white 
and pteiopleuial stout and white tbi other bilstles black basal scutellais long 
apical pair micioscoplc Legs lathei stout apical ventral bristle on mid tibia 
not longer than apical diameter of the tibia Wing normal in shape lnnei cioas 
tein it middle or dlscal cell anal cell with tnangulu apical lower lobe flint 
vein setulose from base of node to tip ibove and at apex below (Fig Q2) third 
vein bare Sixth abdominal tergiti of female slightly shnrlei than fifth sheath 
of oviposltot conical circular in cioss section 

Genotype Clnygottyp inea trlfasciata n sp 

( IIHYBOTBYPAM.V 1R1FA8C1A1V n SI 

9 Head dull oiange yellow fiontal oibits giey dusted Anltnnae extending 
to lower thiid of face third segment about 1 5 times as long as wide founded at 
tpex hairs on basal segment yellow on second bltck ailsta subnude The three 
palts of Incurved lnfraoibttal brlBtkB equal in length upper pair neai middle well 
In fiont of the antcriot palt of supraorbitals the latter close to upper thiid and 
about one third longer than postei lor pali Gena about as high as width of third 
antennal segment 

Thoiax btownish yellow meaonotuin except nariowly on lateral margins and 
the entlie scutellura glossy black lowei part of pteropleura and the postnotnm 
black greyish dusted Mesonotum thickly covered with depressed yellow scale like 
bilstles Metasternum bare 

Lega entirely yellow halts and bilstles black foie t ixal bristles yellow Foie 
femur with a complete posteiovential seiles of bilstles no hind tlblal setulae 

Wings (Plate xi fig 20) yellowish brown with a rathet faint bioad subhyaline 
fascia from middle of costal cell to near hind maigln and three nairow anteriorly 
convergent hyaline fasciae beyond It from hind maigln to near second vein, the 
first from near apex of anal vein ending in fiont of lnnei cross vein second 
between the cross veins the thiid from near uppei apex of second posterior cell 
ending In submarginal cell above level of outer cioas vein ground coloui darkei 
ilong the edges of the hyaline fasciae Hilteres yellow 


xx 



468 MPTIRV OF TH» TrRRlTOKV 01 XI W 01 1VF \ XI, 

Abdomen glossy-black above, including the sheath of oviposttoi, yellow below, 
the dorsum with slmilai yellow scale-Uke armature to the mesonotum. Bristles 
yellow. 

Length, 3-6 mm. 

Type, Seafoid, Victoiia, from gall on Dogwood. 

Pl\tensina Enderleln 

Zoo! Jahrb., xxxi, Abtl Syst Geog. und Biologle, 1911, 453; Hendel, Ann 
Mu*. Nat. Hung, xiil, 1916, 461; Curran, Proc. Cal. Acad flci, xxil, No. 1, 1936, >9. 

This genus was oilginally elected for the reception of u new species, tumbann 
Enderlein Subsequently Hendel included six old and two additional new species 
in the genus. Whether these aic all distinct species is a matter of considerable 
doubt as the geneial featuies of several of them ate extremely similar. A 
comparison of the flgutes of the wings of the genotype, platuptcra Hendel, and 
malaita Curran shows a temaikable resemblance in the shape and the maikings, 
and examination of a seiies of specimens may leveal whether they aie valid species 
or not. Each of the thiee species was described fiom a single female example 

The genus is distinguished fiom its allies by the broad wing, with the peculiai 
type of markings, and the two bristles at the npex of the subcostal vein. 

There are two specimens in my present material, one of them a female veiy 
like malaita Curran, the other a male and quite distinct from that species In wing 
markings. 

Pl.ATKITHIIfA PARVIPUNCTA, n. Bp 

<J Type specimen greasy, but apparently pale yellowish-brown or fcnuglnous in 
general colour, the mesonotum darker except on lateral margins, the abdomen glossy 
black, yellowish at base; legs entirely brownish-yellow, wings dark brown, with the 
following hyaline maiks the coll based of the humeral cross-vein, extreme base 
and a mark before middle of the costal cell, a narrow irregular streak from below 
the latter to apex of the anal cell, a transveise mark from the costa to second vein 
just beyond apex of first vein, two small triangles on hind margin, the basal one 
close to the tip of anal vein, and a narrow apical margin from Just before apex of 
third to beyond apex of fourth vein. There Is in the type specimen a slight short 
narrow hyaline mark along the edge of the second posteilor cell Just above the 
apex of the fifth vein. 

Head in prollle aubquadrate, Blightly higher behind, the frons a little longer 
than wide, three pairs of incurved infraorbital and two pairs of recllnate supra¬ 
orbital bristles, the upper one of the latter white and much shorter than the lower, 
inner verticals as usual much the longest on head, luteous, postvei Heals short, 
parallel and, like the postocular cilia, white, ocellars moderately long, brown Face 
vertical, not visible in prollle except at epistome, with slight antennal foveae 
separated by a raised line. Antennae a little more than half the length of face, 
third segment not twice as long as wide, rounded at apex, downy; arista verj 
short haired; eye higher than long; gena about half as high as width of third 
antennal segment Proboscis short and thick; palpi moderately wide. 

Thoracic bristles, yellowish, as follows; 1 humeral, 3 notopleurals, 1 pair of 
dorsocentrals in line with the supra-alars, l pair of prescutellar acrostlchals, 
1 presutural, 2 mesopleurals, 1 pteropleural, 1 stemopleural, 3 long basal and 
3 short apical scutellars There are about four quite strong erect setulae or 
bristles In a series on the propleura. 

Legs slender, fore femur with a few rather long bristles on the postero- 
ventrml surface, mid tibia with one long apical ventral spur. 
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Wing as in Plate xi figure 21 Ihe usuil two bi titles at the apex of the 
subcostal vein Hist vein aetulosc to apex thiid with a few microscopic hairs at 
base above and below 

Abdomen narrowly ovate fifth tergite longer than fourth with a few bristles 
aplcally on sides Hypopyglum small 

Length 6 mm 

Type Cairns N Queensland (Illingworth) 

Platehsiwv di bia n bp 

$ Very slmllai to malaita Curran the bilstllng of the fiona as In patvtpuncta 
theie is a small dark brown maik between each antenna and eye not mentioned by 
Curran In his dcsciiptlon and the third antennal segment Is quite bioadly rounded 
at apex Thorax brownish yellow mesonotum black except on lateial maiglns and 
densely giey dusted Bilstles is In pampuncta the apiral scutellars about half as 
long as the basal pair Legs as in pantpuntta Wing Costal cell with a hyaline 
spot before middle and another neat apex is In m tlaita but the stigma has a much 
nan owe l hyaline mirk at base than In that sj eeies and th In aline Apot neat the 
base of the first postcilor cell is much smalki than In malaita or sumbana 
Abdomen glossy black without giey dusting m any put of tht doisum genital 
cone as long as the thiee l receding tergltes combined 

Length 6 mm 

Type Oordonvale N Queensland m si rub (llhngwoith > 

One wing of the type specimen Is much damaged 

I take this oppoitunlty to di iw attention to the Bimiluity between the genera 
Plattnsina and Protcphritii Shiiakl The authoi of the lattei sepaiatcd them in 
his key by i veiy slight dlffeiencc in the position of the dorsocentral bilstles 
ThiB difference is laigely Imaginary and In fact It Is my opinion that the charactei 
has been to some extent overemphasised In the classification of the family In any 
event both the geneia so fai os my material shows would fall In the same section 
of Shlrakl s key A veiy careful examination of the genotype of Protephnth 
(Tiphntis tauten Endeileln) reveals that the only chaiactei that might be utilised 
foi its sepai at ion from typical Plafennna Is the nanowci wing with peculiarly 
enough Its wider anal region The first vein is setuloso at apex below but It Is so 
in if tibia also though not In pampuncta and though there are some setulae on the 
thiid rein below almost to the inner cross vein there aie traces of similar setulae 
on the thiid vein in dubta both above and below though the dark colour of the 
vein and membrane as well rs the setulae makes them difficult to see It requires 
no vivid Imagination to discern from the similarity of the wing markings that 
both these genetic concepts have had a common oilgln and one may be pardoned 
for accepting them aa but subgenera Of course the same attitude may be adopted 
with legaid to seveial other concepts in the same subfamily many of them being 
founded upon quite nebulous characters 

Sphxkllla Robineau Desvoid> 

Mfim priuntis 4r Roy hi Jn\t France 11 1880 773 Bssal Myodalres 

This genus contains three palaeaictlc species and one Is recorded from 
Formosa Three species occui In Africa one of them the genotype which I have 
also from Australia 


Sphekdia m about at a (Fallen) 

Oitaltdei Sueciae (1) 1880 7 (7V/>hrtf»s) —Tiupeta hetmura Thomson Bug 
Rem 11 Zool i Insecta 1868 684 
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A small dark species with dense giey dusting on the thorax and abdomen thf 
legs tawny yellow the wings (PI xl fig 22) hyaline with some marks along costal 
margin up to the apex of the stigma brownish the stigma darkest a rather narrow 
fascia from the costa to the hind mat gin enclosing both the cross veins and an 
inegular marginal band from befoie apex of second vein round the wing maigm 
to beyond apex of fouitb vein black there ne also two faint daik spots on th< 
fifth vein about middle of the dlsctl cell and one about middle of the anal vein 
(kig N) The aiista is almost ban the thiid inttnnal segment leaches almost to 
the slightly produced eplstonu and is slightly angulat at apex above the frons 
has two pairs of incuned Infiaorbitals and two paiis of leclinate supraoibltals 
the uppermost one of the lattei shoit and pale yellow the ocellars aie long and 
dark the innei veitlcals ate the longest bilstles on the head and are daik while 
the much shorter outoi veitlcals the parallel postverticals ind the postocular cilia 
aie yellowish white The doiaocential bilstles ue almost in tiansveise line wltl 
the supiaalai bristles the piesutui il is present as ait also one mesopleunl ind 
one stemopleural the pteiopleuia 1ms one ot two long stiff outslindtng setulae 
scutellum mote 01 less yellowish and with fout subequal hlick bilstles The cios*. 
veins of the wing ue lathci doselv pi iced Repainted hy about the length of tl 
inner one 

I engtli 3 4 mm 

Tallong and Scone N is W Canberia ACT (k II iayloi) This Euiopen 
species occuis ilso in Afilea ind the Cana \ TslandB t have seen one spectmet 
that Is evidently this species fiom Tonga 

The laivae feed on vailous species of Sanaa ( attained and Picru 
I believe this is f rophori tufleeps Mcq nipt trot Suppl 4 1860 p 288 
Caai ibooitia Hendel 

Wiui Ant Zeitg xxxili 1914 96—Malloch Dipt Patug ml s Chile Pt vi 
fasc 4 1938 273 

This genuB was elected foi the leceptlon of a widely dlstilbuted si ectes button v 
Wiedemann but seveial idditional species ftom Afiica and south Vmeilca hast 
since been placed in it 

CiMAROmiA bull vvs (Wiedemann) 

Tryptta bullous Wiedemann Auisacut /tee iff Ins ii 1830 606— rephrxtU 
tenera Loew Zextxchr gts \atinu 1869 8 — Acxnxa tufa Macquait nipt Exot 
il Pt 2 1843 228— Tiphnta mthagns Sohlner Retse Soiaia Zool ii 1 abt 
B Diptera 1868 272 —Ttphnftv adspt > so Coquillett Inveit Pac p 30 (1904) — 
Lanxaromyxa bulla ns Hendel Wien Ent /at xxxiil 1914 96 Abh Btr h Tool 
Vut Dresden xlv 1914 63 — Ttphrxtlx u olffl Cresson h it \eu>» xlll 1931 6 

In this species the scutellum has the apical put of brUtles about half as long 
as the basal pali the antennae of the male aie dark hi own to fuscous In coloui 
with the apex of the second segment and b&Be of the thli d yellow and in the female 
they are entiiely yellow with the uiistae in both sexts thickened to near the 
middle yellow at extieme buse white to mai middle the apical poition dark 
brown The genital cone in the fenialt Is glossy black cylindrical and tapeied 
to apex Rarely in teneial specimens oi in those that have been damaged this 
cone may be flattened through pressure so that care should be exercised to deter 
mine on the basis of other characters where such specimens fall in the generic 
key The wing is marked as shown in Plate xi figure 23 

Illawarra and Botany Bay NSW Brisbane Queensland The distribution 
in the New \\ oi Id extends fiom th southern United States to Patagonia and in 
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the Old Woild thioughout most of the PalaraiUic Region except Japan and in 
Australia Possibly it may yet be found in intermediate points in the lattei 
Tepubitis Latieille 

\ ouv Diet Hut Vat xxiv (Tib ) 1804 196 

lhis genus as accepted heie has the wings biown with man> small hyaline 
iiaiks 01 spots indiscilminately auangid in the cellB on almost the entlic field 
tlu fions with but two piiis of infiaoibitil bnstUs ind the pioboscls quite thick 
ind slioit 

lheie is but one species befoie me fiom this legt n which 1 it descilbe below * 
Titiihitis plui Srhinei 

Husc \oluiu 7ool it l abt B Dlptei i 1868 271 

d $ Vuy similu to jl htta Millocli fiom New Zealand with two hyaline dots 
in the daik biown stigma and i hyaline spot it th tpex of the flist posteiloi cell 
f the wing but the genae aie much nmowei not moip than one sixth of the 
y< height as against one third in )Ub a theie is no small hyaline spot in the daik 
pitch in the maiginal cell below the sllgnii tlui is i yellowish i itch on each 
sldi of the composite basal segment of tin ibd limn in tin male th it is not piesent 
in ilebtta and the genital cone of th« female is b ight o inge oi fulvous yellow 
with -i black tip not entirely glossy blick 

Head testiceousyellow with gieyish white dust mist indent on the ocellai 
11tangle the frontal mbits and i uafauals occiput bioirily blnck ccntially with 
giey dust antennae ailst-ie and palj l yellow the palpi biownish apically infra 
ubital anteiioi supiaoibital ocellai ind innei leiticil bustles black all others 
ind the short hairs yellowish white Qcna ibout one sixth as high as eye eye 
slightly oblique hlghei than long held in fiont about thiet fouiths as high as at 
occiput eplstome piojectlng Fions ibout 126 turns is long is wide parallel 
sided and moic than one thhd of the head width ill black bustles long and strong 
Thlid antennal segment about 1 6 tinus as long ib wide angulate it uppei apex 
nista pubescent palpi lathei long ani sti ip like 

1 hoi ix black densely biowuibh gipy dubt*d on doiBurn and uppei pait of 
lleuia gitydusted below the huniiii posteiloi notopleuial callosities and 
scutelluni moie oi lesa yellowish i daik biown spot at inseition of each of the 
aciostichal and basil scutellai bustles ill the bustles except the pteropleural and 
scapulais black Bristling comiht the apical pali of bcutellns about half as 
long is the basal iuii Suifact halls pale yellow and decumbent 

Legs tawny yellow Foil tain longei than then tibiae mid and hind pans 
shoitei foie femur with the post* ovential stiies of bilstles complete bind pali 
with no anteiovential bilstles 

Wings gicylsh hyaline witii link biown mu kings (Pi xi fig 24) the most 
distinctive being the bipunctate stigma and the pe uhai hyaline spot at the 
iplces of the submaiginal and flist posteiloi cells Flist vein setulosc from base 
of node below the humeial ciossiein to ipe\ and below on apical third thud vein 
with a few setulae at base above and spaisely sctulose between base and innei 
etoes vein below Halteres yellow 

Abdomen coloured as thorax densely daik-gi cy-dusted with faint traoes of a 
pair of brown dlscal spots on tergites 2 to 6 inclusive sides of composite basal 
tergite of male ussally yellowish hypopyglum of that sex fulvous yellow the 

♦I have been mable t find ie Ice lancing \\ lh the lcecriptlnn 1 Trpki Ills 
II ssttora Thomson 
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genital cone of the female flattened glossy orange 01 fulvous yellow with black 
apex broadest above Hairs yellowish white bristles at apex of fifth terglte In 
male and sixth in female quite strong and black 

Length S 6-4 mm 

I am accepting as this species which was onginally desciibed from Sydney a 
numbei of specimens from lllawana ind Botany Bay (Peteison) Tallong 
N S Wales Canbena ACT (Taylor) This may be the species tecotded bi 
Macquart as leontodontin De Oeei 

TavPAsrc Schtank 

Briefe Donaumooi 1796 147 —Uttlha Roblneau Desvoldy Vdn pidaentia At 
Roy 8ci Inat France ll 1880 776 Essal Myodaties 

This generic concept Is a difficult one to maintain In »ases when, many species 
aie available as I have shown In my papei on the Patagonian Trypetldae I am 
however segregating the single species now before me fiom Australia In T ypania 
ib tin index to its closest affinities In the Old World fauna Tho st llatc dark apical 
wlngmaik is quite characteristic in this sirtcles ind is distinctive enough If 
wairant this pioceduie tentatlvil) though theie Is littU In Hu line of structural 
features to Justify the peipetuatlon of the segregation 

ravpixiui OLAuev (Thomson) 

hngen Reaa 11 Zool 1 Insects 1868 681 (Trypeta) 

d Very similar nr wing markings to neodaphne vai gum na Malloch fron 
Patagonia differing in the three Incomplete branches of the brown mark over thf 
first and second posteilor cells of the wing (PI xi flg 26) * 

Head testaceous yellow with pale grey dust centre of occiput broadly black 
antennae aristae palpi and proboscis yellow second antennal segment with n 
small daik mark above Head a little wider than thorax In profile with the face 
almost vertical epistomc slightly protruded and about t o thirds as high as at 
occiput eye oblique at middle about two-thnds as high as Its extreme length 
gena fully half as high as width of third antennal segment the latter about 1 6 
times as long as wide its upper ipex angulate ailBtni subnude Frons flat 
about 126 times as long as wide and almost parallel sided with three palis of shot I 
line yellowish Infraorbitals the other bristles rubbed off but sears of four verticals 
and one pall of supraorbltals distinct 

Thorax black densely whitish grey dusted humeri and a spot below wing base 
yellowish Most ot the bristles tubbed off but those remaining and the short 
hairs are yellow Bristles as follows 1 humeral 2 notopleurals 1 presutural 

1 supra alar 1 pah ot doisocentrals close to the suture 1 pair of acrostlchaU 

2 postalars 1 mesopleutal 1 sternopleuial 1 pteropleurnt ind a pair of scutiliars 
near base 

Legs yellow Fore tar bub shot ter than its tibia basal segment rather stout 
in dorsal view about tour times as long as wide all the segments except fifth with 
a few long pale hilts on anterior edge longest on basal segment mid ind hind 
tarsi slender longer than their tibiae basal segment much moit than tout times 
as long as wide 

Wing milky veins yellow dark brown In the dark markings First vein 
setulose from base of node to apex above and on apical half below third vein with 
a few setulae at base above and below Halteres yellow 

*Tha tiny dots on the i holograph are II the th e r r,ula patches on th tin) 
elr are pie es f ilrg nemhrar e —F If T 



Ybdoinen colouied as thoiax lmtna<ulate with \ellow bustles and halis 
leigltes subeaual in length with some latoni bristles on firtli 
Length, 3 mm 

Waterfall, NSW (H Peterson) This and othet specimens fiom the same 
collector sent me by the late C F Bakei in geneial sweepings Type locality, 
Sydney 

Paboxyka Hendel 

f lieg Palcai Reg , in Lindner, \llx, Ti ypctldae, 1927, 146 
'there aie a large numbet of Old World species of this genus, but theic Is only 
one known to me from the Australian legion 

Paboxyua sosobcuia (Wiedemann) 
iutsereur Zweift Ins, 11, 1830, 609 ( Trypeta) 

A veiy small species characterised by the long head, slendei genlculated 
pioboscis, and slender hyaline wings with numerous small fuscous marks 
(PI xl. flg 26) 

It is recoided from many tropica) and subtropical countries in the Eastern and 
Western Hemiapheies, extending in the lattei into the Patagonian region, though 
In the Old World confined to the warmer section It has been described undei 
neveial specific names in three genera 

I have four specimens fiom Tambourine Mt, Queensland (C Deane) 

Recoided from Fiji by Bezxi and possibly occurs rather generally throughout 
this region, though its small slse may bo lesponsible foi Its being overlooked b> 
most collectors 

Shirakt, in dealing with the Poimosan Tiypetidae, tetafned the species in the 
genus Emma Rohlneau Dcsvotdy despite Hendel’s having placed It in Pnroryna 

Subfamily Schistoptebin vi 

This subfamily, as 1 accept It, contains five genera, only one of them occurring 
in the region now undei consideiation, the otheia being African 

The distinguishing chaiacter consists of a deep deft In the costal margin 
of the wing at the apex of the subcostal vein, the apex of the section of the costa In 
front of the cleft sharply angulate and with a pair of bilstles that are usually quite 
strong and conspicuous 

Bessl distinguished two subfamilies in the group, segregating Schlstopterlnae 
from Rhabdochaetlnae by the fact that in the formei theie are no strong bristles 
on the lnterfrontalia In front of the ocelli, while In the other group, to which the 
sole representative we hare to consider belongs, there are at least two strong erect 
bristles In front of the ocelli, usually convergent and slightb forwardly directed 
it their apices 

This same combination of cleft coat* and lnterfiontal bristles is met with in 
some other families, notably In the Millchlldae 

Rbabdoohaets de Meijen 
Biji Dierk , 17-18 All, 1904, 109 

There are seven described species of this genus known to me, but only one Is 
fiom this region 

Rhabdochaeta crock mi Cut ran 
Proe Cal ActPt. 8ci , xxll, No 1, 1986, 38 

Described flora the Solomon Islands and not known from elsewhete, though It 
may be expected to occui on adjacent Island groups 
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Lntdinttfiid spinet fiom \ew Quitted 

Ptilona bxsrhofl Kert«u Tam tuzct xxlv 1901 427—Bexsl says this Is not a 
Ptxlona 

Sophirt i bittrxga Walkei Jour Prw Linn Sot London iv 1860 160—See under 
Colobottrella ruflcauda Hendel In text 
Trypeta ftretltlffa Walker op cit Till 1865 124—Genus doubtful 
PtiIona laUmlu KeitOsz Tvi m ruzet xxlv 1901 428 — A Rtoxu according to Beul 
Trypeta indittuuta de Weljere Yoi Quin ix Zool Itvi ill 1918 864—Genus * 
Acantkoneutu m xguttatu dc Meijeie \ot Quin lx Zool llvi ill 1918 364 
Acanthoneura debt auforti de Meijeie op clt v 1906 94 (Rtoxa) 

Acanthoneura intignis de Meljere op cit i\ Zool lit ill 1913 S66—See undei 
Pteudacanthanema xeptemnotata n sp in text 
Rxoxa (’) niiixtnga Walkei lomn Pro< Linn s u I ond v 1861 246 

(Hi lomyza ) 

Thrmaroidrt (’) optatuia Walkei op ell yin 1865 116 (W» lornt««)—Cxerny has 
said this is the fenult of qualrxfira Walkei 
Helomyza ortoltotde* Walker op clt Till 1865 116—A Irypetid 
Dacut tpecvlxfera Walker op clt vlii 1865 122—A CalUxtomyia * according to 
Bezxl 

Ptilona xanabilit KertOsx T rm Fuzet x\lv 1901 426 —Not a Ptilona according 
to Beul 

Go exit biarcaotus Walker Joui Ptoi I mu S o Toulon till 1R85 122—Allied 
to CallrHomvia according to Beul 

Mdindum by F H lay lot 

It has been suggest!d to nu that a few lemaiks on llu method adopted t 
make the photogiaphs of the sings would bt of set vice 

First of all the wing is taken off the fly with a shaip pointed paii of forcepB 
and placed in absolute alcohol It Is then mounted dliect Into Buparal and 
weighted down with a small bottle of mercury a half-dram vtal selves the purpose 
until the Buparal has set 

Any good type of projection lamp will seive as the lllumlnant foi the camera 
The lens should be of 3 5 tm focal length no eye-piece is used The plate or cut 
Him Is Process It Is a gieat mistake to use any other type of plate or Him as 
It la essential to have complete control ovei the negative during development The 
developer used Is the Kodak process formula Hydroqulnone Caustic Potash The 
negative must not be overdeveloped 

Wings showing a lot of “pattern are comparatively easy to photograph 
leqnlrlng from two to five seconds’ exposure at f 6 3 Wings which have very 
little or no pattern should ha\e not moie than one second exposure at the above 
lens stop, should be slightly underdeveloped and then intensified The mercui) 
ammonia intenslflei serves the put pose 

When the negatives aie dry the backgiound must be completely blocked out 
with Opaque using a fine sable hair brush to go round the wing A hand lens 
should be used to see that the Opaque ’ does not encroach on the wing 

Any slow gaslight papet with a glossy surface will give excellent prints from 
negatives produced by the above means 

There is no necessity to i etouch the wings In any way as the veins stand out 
quite well 












































m J H MUAOUI 


Ml 


HXFLANA1 lOM OK I LA1E XI 
big 1—JJutna papttaenalt u up Win* type x fa "> 

Fig i —Dacut albolateralu n ap Wing tytie x 8 j 

Fig I —Psetulotopkiia bain l n up Win* type v 5 

Fig 1— Poly at a intollta Walker Wing x „ 

big • —rhentarohyitttx fiailcepi n ap Wing paratype x 5 

Fig (j — rhrmuiohl/eflU utttuwl n ap Wing paratype x IS 

big 7 f lutlotoma blimata n ap Wing paratype x fa 5 

big 8—( luuioauma piuictlcep* n »p Wing type x 88 

Fig V—Aiaathom in a utpiiiLnhla n ap Wing type x G 

Fig 10— \rothemaia Jorwoatptnul* Walker Wing x 3 

rig 11 -PseuduLUHlhonxma uptminotafa n ap Wing type x S 

1 Ig 1J -Diatthefjmoidtt haatuta n ap Wing allotype x fa > 

Fig U— Hrxaimta mullipnuctata n ap Wing paratype x 6 6 

1 ig 11 —Ptextltiirt bulolaat n ap Wing type x fa 5 

1 ig IB— Anomena uli/tIthoiaj n «p Wing lyix. x b 

b Ig lb— Patudotphiiilxt ut tupleil n ap Wing type x 6 5 

Fig n—CnatKilla lot nut hi (I roggatl) Wing x fa 5 

Fig 18— Tephtrlla atttltaUt n ap Wing type x 0 5 

Fig U— hpathultna anolaxta (hthlner) Wing x fa 6 

Fig 20 —t hrpaoti ypaxia tilfaeclata n ap Wing type x 85 

Fig tl— Plate nemo put inpuncta n ap Wing type x 85 

Fig 38 -S phenella marginal a Fallen Wing x 8 8 

Fig 33 t autat otupia bulimia Wled wing x fa 6 

Fig 34— Jr phi (lit pelta Schiner Wing x b 5 

Fig 35 — Trppaxta pianoa Thoraa Wing x 8 5 

Fig 38—P «»oxyna Mtottgia Wled Wing x65 


Note to CeiatiteUa (pp 442, 452 eupta), added 6 Septerubei, 1989.—'The 
Foimoaan genus Paratriihithrum Shuaki (JUtm tat Hit and Agric, Taihok* 
Imp tniv, tormoaa, viU, 1988, Ent. No 2 137) difleis in having the third antennal 
segment tapered to the nanowly tounded apes, the apex of the aubooetal vein 
farther fiom the apev of the flrat and the lattei running into the coatal vein at a 
much more aoute angle, not almoet rectangulai ly bent foiward to Join that vein, 
while the thltd vein Is much more etched on its apical portion, the apex beta* 
distinctly mote deflected. The scutellum is also entiiely black, though this Is 
hardly a generic charactei 
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THE ASSOCIATION BETWEEN THE LARVA DESCRIBED AS TROVttlCVLA 
HlR'sTl VAR RUf 01 OLS S/S GlNTHER 1939 AND 7 ROM BUI I t M\OR 
BFRLFSB 1904 (ACARINA TROMUID1IDAI ) 

By Caul E M Gi>tii»b MB BS DTM (Sydney) Bield Medical Officii 
Bulolo Cold Dudgmg limited Bulol liultoiy of New Guinea 

(Tlnee Textflguies ) 

I Kidd Ui bej t ml i 1J1S I 

11(nous uoil i liomlidnd bymi I v ml Hulls 
Aiait fiom Hiists papii on the nymph'll foim of thf Haivest bug (1926) 

1 have not hid ucias to the ouginil ai tides on tlu subject but im Indebted to a 
papci by Wubuiton (1923) foi the following infoiniitlon 

Biandis llist in 1997 bied nymphs fiom the Buiopean Huaest Bug Liptus 
autumn alts Shaw In Btcille euth these weie of the geneial Tiombtruh foim 
and suggested T holostuceum 

Then in 1906 Miyajlma obtilned nynuha of Vi i t tit hum ik tut tslit in I 
In 1916 he and Okumn t bied adults ind estibllslied this laiva is belonging to 
the genuH Tiombuula 

Ewing ib mentioned as st iting that Liptus untans has been bied to the adult 
and that the 1 ittei belongs to the genus nombiutla alio 

Meanwhile Biuyant obtained one nymph fiom I r/tus lulumnahs in 1910 but 
theie Is some doubt about its identification with the adult Muiotrombi Itu 
puitllum Heimann to which it was at fiist assigned 

Finally in 1925 Hust bied out a single female nymph fiom the hnvest bug 
and definitely established it is belonging to the genus Tiombuula 

Aput fiom these no othci luvil species his s fn been linked up with its 
conesponding adult ilthough both lu\i* ind idults sepuateh have been 
thoioughly worked out 

Trombiu i \ Mi> >s Bei lose 

/Mir* ii fis< 2 1904 (1905) 155 T 1 sli vi l isih ( untliei 1939 

202 nom nud—7 Atitfivii buloloensis Gunthei 1939 "9 

This laiva occuis in gieat numbeis In the Moiobe Dlstnct on tlu niilnlind 
of New Guinea Of approximately 3 000 laival mites taken In roui >eais it 
numbeied about 2 700 the temalndei weie dlstubuted ovei 17 othei species It 
has been found on nine hosts Man Bush pig (Sm p ipuuists) Bandicoot 
(Echymlpua lotkenlli) Bush tuikey (Jaltgallus jobunsis) Bush fowl 
(Megapodius duperriyi) Giound pigeon (OalhcoUnnba jobipnsn) Cassowary 
(Casuanus casuanut ) Rail (4 mauioinis molita nuts mgiifrons ) and Rail 
(Porphyrio melanotui) 

The larva Is shown In Figure 1 wlilih Is fiom my detailed descuption of the 
species (1989) The piobible association of this lu\ i with endemic typhus In New 
Guinea has been discussed (1938) 
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While investigating this laivu I was so foitunate as to bleed out 23 nymphs 
and to obtain foui specimens in inteimediate btagea It was howevei Mi H 
Womcisley who nftei chttking my matenal pointed out tint as fat as can be 
deteiminid these nymphs aie Identical with hombuula iiiuioi Berlesc 1904 which 
I had not itcognized The ciedlt theiefou belongs to him foi this diacoveiy 
Pupaiatum oj buttling jar* — A wide mouthed clen glass jar with a ground 
glass stoppci of 4 ounces opacity was used Diy soil was finely rtumbled and 
placed In the jai to a depth of ont quaiter of an inch Ihc oi>en jai ind Its stoppei 
weie then stenlizcd in in mtoclive When cool steule watei was idded diop by 
diop until by stilling with i glass lod the soil was evenly moistened cue being 
taken not to idd enough watt i to ctuse ciking of the soil oi the foimation of mud 
Ihc stoppei w is smeaicd with i little stenU soft paiaffln 



Figs I ’ rromb » uln mtno 

lg I - Comp site lornal end central dlngran l i n lsrvn 

b K 2 —I n men ncmih a Dorsal view ci palj f> Dorsal clew of rhcliccia and 
hell crnl sheath c Lateral clew of chelleera 

1 is i—T timeii n>n i h n Cnsta 6 First tarsus 

Obtaining anil thuking lana A fleshly shot bush fowl oi other host waa 
examined with a hand lens ind all sections of skin beating laige larvae weie cut 
out and placed in white china pots with sciewon lids These were allowed to 
stand all night by morning most of the luvae had detached themselves The 
largest weie placed one it a time, in a hollowgiound slide covered with a cover 
slip and eximlned with the. low powei Once one ib accustomed to the salient 
characteilstlcs of the species only a few seconds aie needed to Identify each larva 
and to deteimine wliethei it is sufficiently engorged to be worth trying out 

When checked they were dtopped into the Jar By selecting a number of very 
laige larvae tlieie is some chance of obtaining a few which are sufficiently engorged 
to go on to the nymphal stage without seeking a fiesh host for a further feed 
Some of the laigest weie often found hidden beneath the sections of skin this I 
believe to be an indication that they are teady to buiy themselves and prepare for 
metamorphosis 

Too large a numbet in one jai makes subsequent checking too complicated 
It was finally found that fiom 10 to IS was a convenient numbet 

Only vigorous and active larvae were selected It was found too tedious 
Inducing them to climb onto a needle point and to hold on while being transferred 
from the pota a convenient method Is to lay the pot on its side chase a larva 
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out with a needle, and Induce it to climb on to a rectangular coveisllp held In Its 
path. 

When the desired number had been tallied into the Jai, the stopper was 
Inserted and the jai placed on a window-ledge wheie It would get as much direct 
sunlight as possible It was found that In jais kept In the shade, moulds covered 
the soil In a few days The heat of the Bun, howevei, causes water from the soil 
to condense on the shady side of the jai. If too little watei has been added 
originally, the soil becomes diy und caked, and moie steille water has to be 
dropped In. 

Behaviour of larvae .—Some of the laivae bury themselves In the soli imme¬ 
diately, otheis climb the sides of the jai, usually becoming lmpilsoned In the 
diops of watei on Its sides At first the plan of freeing these latter with a bent 
wlie and diopping them back on the soil was followed, but as they Invauably set 
out to climb up the sides again, it was decided that they weie piobably In seaich 
of anothei host It was thought simplei to lemove all such larvae on the second 
and subsequent days All laivae ro lemoved weie checked again undei the 
microscope 

It was found that even aftei being held in a diop of wutei foi several days 
most laivae would begin to walk about within a few seconds of being placed on n 
piece of filter-paper to dry The longest peiiod noted was 20 days, mostly spent 
In water, 4 such laivae, when dtlcd and examined, although unable to move about, 
or even to turn themselves over, still made feeble movements with theli legs 

Some of the eaillei batches had in theli jais slices oi apple, banana, paw-paw, 
liver, or steak, transfixed with a toothpick and placpd uptight Moulds grew 
rapidly and made it Impossible to bleed out any nymphs, but it was noted that 
even newly-hatched laivae weie not paiticulatly attiacted to any of these 
substances, and none gave any appeaiance of feeding on them TIip method was 
abandoned. 

Bieedvig-ttme —Fiom four batches a total of 23, compnsing 7 living nymphs 
and 16 dead nymphs, was collected, the peiiods tanged fiom 17 to 20 dayB fiom 
the time they weie placed In the Jais, From two batches ttansltlonul foims were 
obtained Fiom nine batches theic was no icsult 

Assuming that the larvae, when they weie put into the juts, weie so neatly 
engorged as to make uo diffeience, this fixes the time foi emeigence of the nymph 
undet these conditions at from 17 to 20 days Most of the dead oneB weie found 
on the 19th and 20th days, und most of the living ones on the 18th day, which 
makes me Inclined to fix the aveiage time at fiom 17 to 18 days 

There Is, of couise, no means of telling whether this is the usual time under 
natural conditions—it is possible that the temperature and humidity inside the 
Jar are higbei than Is usually found in nature, and that they may therefore have 
forced eaillei development it is unlikely that these conditions could have retarded 
development Hirst’s nymph took 33 days to emerge, but it had its habitat In a 
much colder climate, and Its hatching-time would reasonably be expected to be 
longer. 

When they first emeige, the nymphs aie extremely soft and fragile, and 
easily break up with even the most caieful handling They harden after several 
hours, but in these bieedlng-Jars they appaiently do not live long. Once dead, 
they shrivel lapldly For these reusons, most of the pieBent specimens were of 
no use for detailed study when mounted. 

Transitional stage .—In one Jai which had too little moisture, the soli became 
absolutely dry On the 24th day, since no nymphs had emerged, the soli was gently 
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ciumbled and seuiched. One appaiently dead laiva wu» found, but on examination 
it proved to be an intact laival akin, colouiless and transparent, the legs and palpi 
empty, but containing within the body a pupa-like mass. This mass was orange 
in colour, its posterior mat gin had the shape of the posterior pole of a nymph, 
and boie typical setae, anteiloily theie was no projection of any cephalothorax; 
but ventially, outlines suggestive of immatuie folded legs were quite distinctly 
visible. 

Fiom another batch three living nymphs and tbiee specimens in tiansltlonal 
stages wete obtained One of the lattei gioup was much furtbei advanced than 
the one descilbed above, and one had paitly cast its larval skin These specimens 
leave no doubt that the larva, when icady foi metamorphosis, withdiaws inside 
its own skin and theie goes thiough the nymphochiysalls stage 

The Nymphs —Beilese’s descilption (1904) Is from damaged specimens, and 
Is therefore Incomplete However, my specimens agiee with every point In 
Berlese’s description, except that the foie-taisiiB is slightly longei und wldei; but 
the latio of the length to the width of the fore-tarsus (2 5 1) as laid down by 
Berlese is letained Beilese’s descilption, howevei, makes no mention of the 
numbei of genital suckeis, so the specimens cannot be definitely stated to be 
adults; that they weie not bted out, but wete taken mnnlng free, makes the 
assumption that they are adults lathet than nymphs possible This, however, 
does not affect the validity of the conipaiison between my specimens and his, and 
his name should therefoie be used, 

Description of the Nymph. (Figs 2 , 3 ) —Colour, blight orange-ied Body oval, 
widest at level of coxa 111, without any maiked constiictions, coveted with closely- 
set fine setae beating long fine blanches on all sides Total length, Including 
ehellceiae, 680m ; abdomen, length 500m. widtli 326m Coxae 1 and 11 Bet close together 
at front of body, piojectlng paitly beyond the margin; coxa 111 two-fifths of the 
distance back, and coxa lv half-way back, well in fiom the muigin Cephalothorax 
projecting boldly forward Cheliceiae stout, long, shaiply cuived No chellceral 
teeth Cheliceial sheaths reaching almost half-way along the chellceue, bulbous In 
the middle tlilid, which bears about five fine setae with a few biancheB, two fine 
nudu setae towards the apex Palpi long, cuixed, widest at the distal pait of segment 
11. A few fine setae with a few fine shoit blanches on II, on ill and lv, more similar 
setae. Palpal claw single, long, stout, cuived. and shai p Two accessory bristles near 
Its base Appendlculum long, rounded, beuilng about 6 to 8 fine setae with fine 
blanches. Crista of typical shape, as in diagram, bearing a seta 28m long, with 
fine branches on all sides, at the centre of each lateral margin. Greatest width 
60m. Pseudostigmata at the anteiolateial angles, 37 5m apait Pseudostlgmatlc 
oigang filiform, 86m long, with 4 oi 5 shoit widely-spaced brunches on the distal 
fourth. Eyes single, close to the ciista, just lateral and posterior to the pseudo- 
stigmata. Legs each with seven segments, covered with closely-set branched 
setae Two curved claws on each tuisus Taisus 1 typically long and expanded 
Lengths, excluding coxae, us follows 1, 416m; 11. 223m. ill, 250m; lv, 29>m. 
Genital opening with its anterior end opposite the posterioi ends of coxa lv. 
Furnished with two pairs of large, roughly circular suckers. Setae the general 
body-setae almost straight, with many relatively long, fine blanches on all sides. 
On the cephalothorax the setae are of similar type, but are shorter, finer, and 
slightly curved. On the palpi and legs the setae are thicker, very slightly curved, 
and bear a few branches along the convex side only 
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OBSERVATIONS ON TUI I It E HIS LOR\ OI< St OS< Hu VG4S7/A 
A 4///VIGOS GINIHkR 1939 
(ACAHINA TROMBIDIIDAF ) 

Bv Cviu L M t.iMimi MB BS DIM (Wdmy) l-ield Medii il Offlcci 
Bulolo Gold Di edging limited Bulol lemtoiy of New Guinei 

(Two le\t Amiips ) 

IRcid 2 Ih Scpttn l r IJ I 


Nnisoiov \biiv biiu uis nom nov 
\ kallipugos (iiinthci Pkcx Linn Six N S Wens lxiv 1939 83 
Owing to the ipgiettablo use of the specific none / alhpuiin\ by Delink Smith 
Biown and Fieemin (1939) belou the species win descnbtd i change of name 
becomes necessaiy 

Lift Hutory —Ab fai ib is known the life histoiy of the tiombidnd mites is as 
follows 

Accoiding to Pitton and Evms (1929) it is likely tint the eggs ire laid 
singly in the giound 

The laivse an mostly paiasitic on biids and munmals—the genus Haunt mania 
is conflned to tiogs When leady for metamoiphosls the lanae burv themselves in 
the giound (this his bun obseived for Ttombuula akamuihi I eptu\ autumnalis 
ind 7 lombnula mtnoi) 

The nymph is lepoited to bt paiasitic on otliei aitluopods ulthough there is 
i possibility th it it is i vegetsbie feedei 

The adult is supposed to live in decaying vegctible mattei on the foiest floor 
oi in the sand and blit left by floods ind by assumption (Hlist 1926) in the nests 
of field mice 

Nowjhere Is theie any mention of the adult oi nymph being paiasitic on either 
biids oi mammals noi is theic my lecoid of ova being found cemented to fur 
oi featheis in the manner of louse ova 

The laivae of Vos< hbngastut bipi/galn occui in New Guinea as paiasites on 
the following hosts Ihi biown biiBh tat (Rattui tinptnv) Biown s rat (Rattus 
brouni ) Monckton s melomys (Milomi/i moncktom) Stalker s melomys ( V» lomyt 
italkrn) the lufous melomys {Melomys tuber) an arboieal mouse (Milomys 
sp ) Bandicoot ( Ecbynttpua totkerelU) and Bandicoot (Pt roiyitn t aft ray an a) 
On the flist five of these it can be found in luge numbers embedded around 
the mammae oi in the penis and on the bate paits of the hind legs specimens 
have also been taken tunning free in the fui From the other tbiee hosts only a 
few specimens have been taken It seems likely that the iats ate the pilnclpal 
hosts the otheis being only casual hosts 

On each of the five punclpal hosts are to be found many ova cemented to the 
abdominal halis Some ne undiffeientiated but In those In late stages of develop 
ment the details of the contained In vie can clearly be seen through the shell 
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They Bhow the chdidtleiibilt tcutum flist taisi dentil setae chcllceide and 
ciuddl plates of the noimdl ldivi V< mhongattiu bipygulu (hig 1 which ib the 
illustration of this laiva fiom my detailed desciiption and Fig 2b) 

Theie is no possibility tint these ova may have been lild In the nests of the 
rats and have become entangled in their fui foi they ue definitely cemented to 
bundles of 5 to 10 halts at their bases and <he laiva lies nlw iys in the same 
relative position In the ovum 



Ffc I 1 irvi of \ bipyqalia 

H* 2—a Lndlffc.ru t uu.d vum b Ovum In late stage show n( ennta ned larva 


The adult female must cei t ilnly be i p ti islte of these hosts for as long 
as It takes hei to deposit hei eggH Nothing fuithei can be assumed positively 
but the possibilities aie 

1 That the adults live in the nests of these lats and that the ovigeious 
females deposit theii eggs while the lats aie sleeping If this be so then 
Investigation of nests should lcsult in specimens of adults being taken 

2 That the ovigeious female 1 b i noimU parasite of the lats—which would 
demand that it tesembles roi instance one oi othei of the two subordeis of lice— 
and that it lives either by sucking oi by biting In this case adults should bt 
found on the tats 

In view of the fact that nobody knows what the adults of the laival genus 
\eotchbngo8tiu look like the question is not likely to be settled until the nymph 
at least can be bred although the finding of an ovigerous female bearing an ovum 
of the typical shape and size would be conclusive 

I have tiled with ten laivae to bleed nymphs using the technique which 
was successful with Tiombitula mtnui but the larvae neither bulled themselves in 
the soil nor made any consideiable effoits to nawl mound they just died 

So far I have been unable to obtain any tats nests nor have I found any 
promising adults on rats Foi the present theiefore all that can be done is to 
descilbe the ova and point out that theii piesence on the abdominal hairs of 
various rats indicates for this species a radical variation from what we know of 
the noimal life history of the Trombldildae 
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0\uh (Figures 2a b) 

I oration Found remented to the abdominal burs of vat ions New Guinea 
tats Rattui rtngins R brount Melomyi mjmktom V italic it in I V tubex 
Colour i dirty yellow to light hiown Bell shaped cemented to th halts at Its 

bust lh( walls consisting of i lining layer a cltu ccntie and in outer 

laminated layei Tlir apex pioduced into i small conical tubeicle The larvi 
lying with its head iway fiom the basi Its cheltcerae piojectlng into the conical 
tubercle The undiffeii ntlated ovum is luger with thick walls As the larva 
nutures tin shell shnnks and becomes thinnei th( litter mainly due to shedding 
of tl outei laminated 1 lyei Aveiage measui inents Height eatly 541 m mature 

38(bi Width at base early 508m matuie 370m Width aci ss e i tatot early 

412m mature 270m Thickness of shell eul> 141m mature 70m 

Aeln i l 11 i it 

Mr H Worn*isley AGS FKES 1 is been so km 1 s to ch ck tl is 
fit me 
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TAXONOMIC NOTES ON THE ORDER EMBIOPTERA VI-X 

By Cornua r Davis, MSc, Lectuier in Biology, New England University College, 
Ai midale * 

(Eighty-three Text-figures) 

[Read 37th September, 183» ) 

I 1 ART VI THREE NEW ASIATIC GENERA RELATED TO KUBIA LATREILLE 
(Thirty-two Toxt-flguien ) 

Genus MilTEIIbia, n. gen 
Genotype, Metcmbui ft'iox, n sp. 

Indian Embloptera closely ielated to Embta Latieille (s str ), but with two 
vential bladders on the flrat segment of the hind tarsi 

(J Wings as in Embta, with R„, clearly forked, M simple, and Cu two- 
branched, except for individual anomalies; termlnalia with tenth abdominal 
terglte completely cleft, right hemltergite as In Embta, with a short posterior 
process diiected inwards and downwards, and an inner flap-like process separated 
from the lemalnder of the hemltergite, except posteriorly, by a membraneous 
area. Piocess of left hemltergite Blmple, acute. First segment of left cercus with 
two internal lobes, aimed with large sharp teeth 

Metembia kkho\, n sp Figs 1-3 

<f. Length 6 5-8 5 mm , head 1 2-1 5 mm. x 0 9-1 1 mm. Forewing 4 4-6-0 
mm. x 1 0-1-2 mm , hindwing 4 0-6 0 mm. x 1 0-1 2 mm. Antennae Incomplete. 
General colour very dark brown, eyes black, longitudinal bands on wings smoky- 
brown Head (Fig 1) with eyes small, sides behind eyes scarcely converging, 
smoothly rounded behind Wings as In generic description, fork of R,„ subequal 
to stem, all veins well-developed, cross-veins variable, fairly numerous. Hind 
tarsi with two well-developed ventral bladders on flrat segment, one on second 
Termlnalia (Figs 2-3) with ninth abdominal terglte (9) very short, slightly 
asymmetrical, tenth terglte completely clert longitudinally, right hemltergite 
(10R) produced downward and Inward to a tapered, acute process (10RP,), inner 
margin of 10R with an elongate flap-like process (10RP,), separated from 10R 
by membrane except at posterior end Left hemltergite (10L) produced back¬ 
ward from its inner margin to a slender process (10LP), acutely tapered, curving 
outward very slightly Right cercus composed of two subequal subcyllndrlcal 
segments (RC„ RC a ), arising from a well-developed pad-like cercus-basipodlte 
(RCB). First segment of left cercus (LC,) with inner margin produced to two 
rounded lobes, the basal one more dorsal, the distal more ventral in position; both 
lobes furnished with a number of sharp, prominent teeth. Second segment (LC,) 
subcylindrical Ninth sternlte (H) produced backwards to a short blunt lobe 
(HP), between which and the base of LC, is the left cercus-basipodlte (LCB), 
acute, curved outwards. 


* l’art of the work embodied in this paper was carried out when the writer held a 
Llnnean Macleav Fellowship In Zoology 
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<? Fight females from the same locality ns the mnles me probabl> teferable 
to this speclcs 1 hey are not of taxonomic impoitnnce 

/ otaUty— Nedungaclu southern Indli toll P s \ithin 13 mnleb and s 
females probably contpetific llolotypc male 11 piratype males nnd females 
Museum of Comparative 7oology Harvard ITnlveisity mu paiatype male in the 
Macleiy Museum Sjdney XTnlverslty 

Wirmuic immhi n sp frigs 4 S 

cJ Length 14 mm head 2 0 mm 1 S mm forewing 8 mm 1S mm 
hindwing length and breadth as forewing Antennae Incomplete General colour 
mid brown head darker eyes black Wing veins dark bi own bordered by pale 
smoky brown bands Head (Fig 4) as in the preceding species but relatively 
broader the eyes relitively larger left mandible with three acute teeth right 
with two on Inner fnce Wings as in the preceding species R simple in the right 
forewlng of the type cross veins numerous 2 4 from costa to R 4 C fiom R, to 
R,, 1 2 from H i to R< 0 1 from R, to R 2-3 from sector to media 0 1 from 
media to Cu . R dichotomizes terminally one branch going to the costa the 
other to R , Hind tarsi as in the preceding species Terminalia (frigs 6 8) 



from above * JO i Urrmnalia from be lew JO 

Figs 4 8 —Mrttmbui burnti n ip h lotype cf 4 Head fre m above showing <utline 
of mandibles x 1 Terminalia from above x 1 Sir cess cf left hemiterglte from 

tbo\e x 30 7 left lercus from abcvc. x Sn X Terminalia fre m below x I 

All rig nal llguics I ised < u ameia lu Ida outlines excel tlguies 20 2 whlih 
were piciaiel with oonstanl reference I in ocular nn rometer 
Cmventi nnl’letti r ng f r text figures 

0 ninth abet n nal tcrglte 101 10R left and right hemiterglte* of tenth abdominal 

segment 10LP 10RI i recesses of 10L 1011 LC LO, Hf , RC, first and seiond 
segments of left ind right eerel LCD RCB left and right cercus basipodites H ninth 
abdominal sternlte HP process of H 
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slmilat in general arrangement to the preceding species 10RP subobtuae 10RP, 
more slender 10LP broader with a slight dorsal flange longitudinally (Fig 6) 
RCB smaller Fiist segment of left cercua (LC ) veiy characteiistlc basal lobt 
smaller distal lobe strongly incurved with stronger teeth outer margin of LC 
convex Left cercua baslpodite (LCB) subobtuae directed backwards 
$ Unknown 

Locality -Shlmoga Myaote India River Tunga 1165 ft coll P S Nath tn 
lvii— A single male well pteseived in the Museum of Compaiatlve Zoology 
Harvard University (holotype) Named after Dr A D Imms to whom much of 
our knowledge of Indian Fmbloptera is due 

hey to the Sp nee of Metemt la ( ) 

1 pirxt HCKtent t 1 ft er is Incurved extern ll n art,In nvex tmmil n sp 

Hra aefftitit f left reus not In urved extern I in, in nnrav ferox n sp 

Oenus Pbudjmbia n gen 
Genotype Pxeudombxa paradoxa n sp 

Indian Lmbi ipteia related to Mrtembia but differentiated by the following 
characters of the male termlnalia Left hemlterglte with a simple posterior 
process acute or truncate and with a dtisal lobe short and obtuse arising from 
the hemlteigite laterodorsally on the right of the insertion of the posterior 
process First segment of left cettus with two Intel nal lobes the basal one small 
the distal one large both covered wholly oi partly with numerous small teeth 
Pari ukmbia paradox a n sp Figs 9 14 
C f Length 11 12 mm head 1 8 2 2 mm x 1 4 1 6 mm forewing 9 0 9 6 
mm x 1 8 2 0 mm hindwing 8 0-8 6 mm x 18 2 0 mm General colour (in 
alcohol) mid to pale ferruginous eyes black wing veins golden brown bordered by 
pale brown bands with lather broad hyaline Inter venal lines Head (Fig 9) 
broad eyes lather large sides behind eyes converging markedly Antennae with 
up to 22 segments all except first very slender total length up to 5 mm Wings 
as in Fmbia the holotype with anomalies as follows tn both forewlngs R, is 
forked terminally in the right hindwing theie Is an additional pigment band but 
no vein between Cu. and the cubital Btem (Cu, ) First segment of hind tarsi 
with two large ventral bladders Teimlualla. (Figs 10 14) with right hemlterglte 
(10R) as in hxnbxa the posterior process (10RP) short acute the inner process 
(10RP t ) elongate slenderly tapered in fiont Left hemlterglte (10L) complex 
with a large lateiodorsal lobe dliected to the right ehort and obtuse and an 
elongate posterior process (10LP) cuivlng downwards terminally Irregularly 
tapered acute (bigs 11 12) Right cercuB with two subcylindrlcsl segments 
<RC, RC.) with a basal annular cercus baslpodite (RCB) First segment of left 
cercus (LC,) complex outer margin convex Inner margin with a email basal 
lobe dot sally furnished with small teeth innei mai j»ln distally dilated Inwards 
dilation with a laige concavity foi the accommodation of the basal lobe of the left 
hemlterglte email teeth preeent on a blunt lobe dorsad to the concavity ventral 
parte of distal lobe smooth (Fig 18) Hypandrium (H) produced to an obtuse 
process (HP) to tbe right of the mid line left cercus baslpodite (LCB) between 
HP and base of LC, with a short blunt median process 
$ Unknown 

Locality —India Namkum Ranchi Bihar coll W B 
(holotype <f and paratype <J In the British Museum) 


R Laldlaw 1928 
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Pbeidembia trincata n sp Pigs 15 19 
J Length 14 mm head 2 4 mm k 20 mm forewing 12 mm x 19 mm 
hindwing 11 mm \ 19 mm Antennae Incomplete General colour aa in 
Pi patadora darker probably due to dry state of specimen Head (Fig 16) 
wings and hind tarsi (Fig 18) as In Ps paradora wings without venational 
anomalies Termlnaha (Fig 17-19) resembling Pi p aradora but with the distal 
pait of the Inner margin of the first segment of the left cercus (LC.) smoothly 
dilated without any concavity and evenly furnished with small teeth basil lobe 
of left hemitergite correspondingly smaller Process of left hemlterglte (10LP) 
obliquely truncate terminally (Fig 18) 

? Unknown 

l oiaUty —Shimoga Mysoie R Tunga 1 865 ft coll P 8 Nathan IS iv — 
(holotyn d in the Museum of Comparative Zoology Harvard University) 

KiV to the Bpeoies of Paaudembla (if) 

1 Distal iart it lm r fate ct drat segment it left cercus with a. large concavity left 
hemltergltc. with a large ot tune basal 1 be par tdoxa n ap 

Distal jart cf Inner face of brat segment of left cercus smoothly ciliated basal lobe 
of left hemitergite small trun ala n sj 
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Genus Pabkmbia n gen 

Genotype Oligotoma valuta Hagen 1885 Canad Entomologist 17 p 150 
Embioptera closely related to Embia Latreille but with two relatively large 
ventral bladders on the first segment of the hmd tarsi Venation and termlnalia 
not generically distinguishable from f mbla 

Met embia differs from Parembia In the bilobed strongly toothed first segment 
of the left cercus Pseudembia differs in the < omplex form of the left hemltergite 
Its left cercus has the first segment bilobed as in Met embia but the teeth are 
small as in Parembia 

Pvkkmiiia vaiida (Hagen 1885) tigs 20 24 
Oil i t ma lal Ida Hagen 1885 lc E m but major lmm* 1913 Trans Linn So 
London Zool xl p 1 

Under Oligotoma mu hath Mlachlin Hagen (lc ) described a female from 
Amballa Kumnon Himalayas introducing the nami Oligotoma taltda and there 
aftei considering the specimen as O mtchaeli This female U m the Museum of 
Comparative Zoology Harvard University with the label O vaiida Hagen* fern 
of O mithaeli Mon Emb 150 in Hagens writing lhe asteilsk is Hagens 
characteristic type designation The specimen is consptufic with the species well 
described fioin both Boxes by Tmms (lc ) as Embiu major It is regrettable that 
Hagen s name must displace that of Imms by priority knowledge of the Bpecles 
will however be due to Imms s excellent description although the name is 
dis| 1 iced 

Hagens specimen agrees in colour and sire (18 mm ) with Immss series and 
has the characteristic number of hind metatarsal bladders (two) It Is of course 
no relation to Oligotoma mlchaeli the mile described fiom Amballa by Hagen 
(lc ) la not 0 mithaeli either but is in fait a laige dirk specimen of O nigra 
Hagen the type senes of which smaller and paler is from Egypt (Museum of 
Comparative Zoology) 

In view of the close proximity of Amballa to Immss localities and of the 
knowledge that the species is unllkel) to show variation in such a short range 
since series from as far away as Mesopotamia and Bihar ire scarcely more than 
subspeciflcally distinct there seems to be no alternative but to teject the name 
major even though Hagen s type being a fern lie has no taxonomic features apart 
from the tarsal bladders and the exceptional sice 

In the Biitisli Museum of Natural llistoiy there are two well preserved 
specimens (<} $) labelled Embia major I mm s Bhowali Kumaon Himalaya July 
1912 A D Imms Ihese are presumably intended as types though not so labelled 
I name the allotype of Parembut toll da (Hagen) 

Full details of the morphology of the species and of Individual variation 
are given by Imms (lc) The accompanying figures (20-24) are from the 
specimens mentioned above (British Museum) figure 20 fiom the female the iest 
from the male allotype The occasional forking of the media noted by Imms is 
demonstrated in Figure 22 

Parimbia minor (Mukerji 1927) Fig 25 
Embia minor Mukeiji 1927 Ret Ind Museum xxix p 253 
Full details have been given by Mukerji (1 c ) The differences from P taltda 
(JB major) as tabulated by Mukerji (lc p 265) scarcely warrant more than 
Bubspeclflc rank but as I have not seen the specimens I am unwilling to reduce 



the statis The else differences are significant subepeciflcally it least but the 
structural dlfferen es 1 ste 1 seem to be l used on a misapprehension Mukerji 
appears to base his comparison on limns s descripti n not on actual specimens 
of P alida ai d tl e differences noted in the compression of the ninth terglte 
and cuivature of the process of the left hemlterglte seem likely to represent 
merely a va lation in method f prepiration and in dlsposltl n of the structures 
when fig ired The smoothness f the tarsal bladders appears to be concerned not 





Figs *0 *4 — Parrmbvt valida (Hagen) ( JmOui major limns) 30 9 hit d tarsus 
viewed laterally x 15 11 14 allotype <f 11 Head Iron above x 6 11 Left foresting 

x 6 11 Termlnalla from above x IB *4 Term nat a from below x 15 

Fig IS —Parentbia minor (Mukerji) <f terminals from above (after Mukerji 1127 
fig -B) 

Figs 26 27—ParqtiMo prrrica (M Lachlan) -f from Persia 26 Termlnalla from 
above x 11 6 2 *Term!nalla from below x 11 o 
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with structural difference but with the power of the micioscope used The inner 
surface of the concavity of the first segment of the left cercus is not denticulate 
in the specimen of P valida (E major) here figured (Figs 23 24) and the 

ventral process (left cercus baslpodite of this paper) agrees in this specimen 

with Mukerji s description of P minor The number of antennal segments is an 
unreliable criteuon being subject to individual variation and to breakage All 
the structural differences noted by Mukerji seem therefore to be open to question 
Figure 26 after Mukerji (1c Fig 5B) represents a dorsal view of the male 
terminalia of Parembla minor 

Pabfmbia j runic a (M Lachlan 1877) bigs 26 72 
fcmbio pei uco M Lachlan 1877 J Linn Sfoc Iondon Zoo! xili 70 p 382 

The tyie fiom Shahiud North Peisn is net in the M I achlan Collection 

(British Museum) where all M Lachlan s other types f this Order are preserved 
It may theiefore be assumed to be it retrievably lost The following description is 
from two males in the Paris Museum from Bender Bouchir Persia (coll Ur 
Bussibres 1906) These had been identified by Navis as hmb t tirt ira de Saussure 
1896 which is probably a synonym cf P pertica (MI ichlan) (v infra) Navis 
(1923 p 9 fig 1) has described these specimens but his figures are Inaccurate 
J Length 9 6 mm length of forewing 8 mm f hindwing 7 mm Oeneial 
colour rather pale brown eyeB black wings midbtewn nith hyaline intervenal 
lines (M Lachlan s data aie Black rather shiny length J 6 10 6 mm ) Venation 
tarsi and terminalia os in P valida (no venational anomilies) the first segment 
of the left cercus (LC ) is slightly diffcient In form the longitudinal channelling 
of the inner face based to the internal lobe being less marked 
? (of this series) unknown (cf however SilveBtri 1923) 

Seveial senes fi om Mesopotamia (Dighdad coll II Scott An ara Bas a coll 
P A Buxton) are in the British Museum they have been described by Esben 
Petersen (1929a) and SilveBtri (1923) and the teimlnalia idequately figured the 
number of taisal bladders has been cierlooked and Esben Peteisen gives the 
colour as blackish brown (appaiently following M Lachlan) whereas in members 
Of the same series seen by me it was mid to rathei pale brown 

The males agree with the above description of P pertici and there seems n> 
need to introduce the alternative name scorn (Esben Petersen) unless specimens 
from M Lachlan s type locality should prove different from the present specific 
concept 

Sllvestrl (lc ) considers these specimens to be probably a subspecies of Embia 
tavignyi Westwood Esben Petersen (19296) denies this In view of the difference 
in the tarsi considered here as generic SilveBtri s view cannot be followed 

Embia tartara de Saussure 1896 (Miff Schioeiz entomol Get Bd 9 Hft 8 
p 362) from lurkestan is probably synonymous with P pertica in the present 
sense We owe our knowledge of the type of E tartara to Krause (1911 p 67 
PI v figs 22 22A) who studied it In the Geneva Museum He notes that the 
second segment of the left cercus is broken its former attachment being evident 
de Saussuie considered it as unbroken and originally one segmented Krausss 
figures of the terminalia are from the dry unprepared specimen and show the 
hemlteigites as not quite tallying with the present figures (of P p rsica) the 
left cercus and cercus baslpodite however agree closely with the present figures 
The locality is probably closer to M Lachlan s type locality than any of those listed 
here {Baghdad Amars Basra Bender Bouchir) 





481 


hey to the tspccUe of Inrembi-i (- 1 ) 

1 Inmr fan (t first segment f left ter us 1 Heart to t hinulote lobe not Markedly 

channelled 1< ngltudinally 1 ale t mid l riwn Meao) tam i I eraia Turkestan 

pet ait n I M Iju hlan) 
tortara (Sauna ) acotti (hub Itteracn) 
Inner fate of drat segment of ltd ttr ut. markedly ehimOl 1 I nt, tudlnallv banad 

tt eehlnulate lobe Dark 1 rown t black India 2 

2 Length 16 12 mm Bihar i i»or (Mukerjl) 

I math 12 7 r 18 mm Kumaon Himalayas laltda (Hagen) 

majoi (Imma) 

\ote —The above may represent three subspecies In which case P peratca 
should be selected as type subspecies by prioilty Lmbta tabault i Nav&s 1984 
(Vi hi Pont Accatl Vuott/mcet Series ill Vol l p 224 fig 101) mav belong to 
Parembta and may be synonymous with one of the above The poor description 
does not allow any definite conclusion the typt (<J Mus Berlin) requires 
re examination 

Disc l BblOV 

Apait from th< hind taisi Parembta is geneucally inseparable lrom Lmbta 
Latieille Its separation on this character seems to Ik justified geogiaphtcally 
ind it ticilltites the drawing up of a genetic concept foi Lmbta and the con 
sideration of the relationships of the more tdvinced Metembta and Pseudembta 
It is not possible to state whether the nunibei of hind metatarsal bladdeis of 
Embia (one) or Parembta (two) is the moie pilmitlve condition The Neotropical 
mentis (lothjtla thf most geneislired icccnt Fmbiopteion in othci characters 
agrees with Parembta in this respect but this cannot be used as a safe aigument 
for the piimitive nature of two hind met itaisal bladders on an iltogether different 
line of descent *oi instance fmbia and Parembta might possibly be derived from 
an extinct Old World genus with only one hind metatarsal bladdei and with 
generalized teiminalia as in Clothoda 

The diffeientiation of Metembta and Psetulembta fiom Parembta has proceeded 
along two rather divergent courses and this prevents the use of less than three 
generic concepts It is impossible to consider the species of Pteudembta congeneric 
with those of Metembta but not with Parembta while an attempt to group the 
three as a single genus overlooks the close relation of Parembta to Evtbla 
and would include three seiles two of which would be more divergent Trom the 
third than the thiid would be from Embia 

Metembta has been derived from Parembta chieflv by modification of the 
first segment of the left ccrcus which is parallel to that found in Dthybocerctu 
or pet haps more closely considering the dentition Donaconethit Pteudembia 
has the first segment of the left cere us also bllobed as In Metembta but with small 
teeth as In Parembta Its left hemiterglte has been considerably modified from 
the simple form common to Parembta and Metembta 

lint of Releaem.ee 

k»B»M Fsmnoi P 1929a—Embloptera from Baghdad But Vo Vng Series 3 Vol 1 j 
N o 119 

- 1929b—Further Remarks on Embloptera from Baghdad Ibid Vol 16 No 179 

Haobn H A 1896—Monograph of the Bmbildlna Canad Fniomologiet 17 (I ondon 
Ontario) 

Inns A D 1911—On Smbta major sp nov from the Himalayas Ttana I inn Soo 
London Zeypl xl 12 

Kaauss H A 1911 —Monographic der Erablen Zoologtoa Hft 60 Bd 28 (Stuttgart) 
M Lachlan r 1877 —On the Nymph Stage of the Bmbldae with Notes on the Habits 
of the Family etc Jowm Linn Boo London Zool wilt 70 




PARI VII I HI* C»I* NIIS lilt l\OPLOCA KRAI SS 
(len I ext flguiet ) 

Genus DtmoiiM \ Kiauss 1911 

/ooloqu • Hft 60 Bd 23 p 54 G< notypi Dulvoplota tmtii vita Kiauss lc 
African Embiopteia the males with the following chainedis Wingless flist 
segment of hind tdisus with two vtntial bltddeis flist segment of lift leuus 
echmul&te second segment distinct snhtyUndiltal 

This definition of the genus (sensu Rimsky Koisakov 1927) sepaiates it from 
Haploembta Veihoeff which has the flist segment of the left ceicus smooth (cf 
Kiauss 1911 figs 16A 17B) It dlffus fiotn the wingless species of Fmbta Latr 
(wiongly divided off us Monotylota) in the piesence of in i\tii tirsil bladder 
ind In the latk of an innei flap like piocess to the light hemiteigite of the tenth 
abdominal segment 

The Austialian geneia \otoligotomn Davis and Vitohgotoma Davis would 
agice stiuctuially with the above dlignosls (th* foimei having the males winged 
as well as wingless) except that they have the second segment of the left cetcus 
leduced oi absent 

Die tv ow oc \ imiooiirv Krauss 1911 (lc ) Figs 1 2 
cf (aftei Kiauss) Length 9 mm Geneial colour daik yellowish biown Head 
laige elliptical evenly nan owed behind eyes Mist segment of hind taisl with 
two ventral bladdeis the pioximal one veiy laige Teiminalla (Figs 1 2) with 
tenth abdominal teiglte completely cleft light hemiteigite pioduced back to iblunt 
hook like piocess (10RP) dliecttd inwaid and downwaid piocess of loft heml 
teiglte (10LP) obtuse ending spithulately First segment of left cercus (LC,) 
Incurved internally truneite and cchinulate becond segment of left ceicus (LC,) 
and both segments of light ceicus (RC RC.) subcylinducal Process of ninth 
stemlte (HP) small obtuse dliected to the left Left cercus basipodlte small 
9 unknown 

Locality —Port Elisabeth South Afilca type in Hamburg Museum 
Dicitopioca cAFiNsiH (Esben Petersen 1920) Fig 3 
Haploi mbta capensu Esben Peteisen 1920 Ann S Afr Museum xvli 6 p 603 
cf (after Esben Peteisen) Length 10 11 mm General colour dark brown 
Head somewhat narrowed behind with almost straight lateral maiglns and rounded 
hind angles Hind taisl as in pteceding species Termlnalla (Fig 3) with process 
of right hemiterglte (10RP) bifid diiected inwaid piocess of left hemiterglte 
(10LP) essentially similar to the piecedlng species Echinulate process of first 
segment of left cercus (LC,) rounded not tiuncate as In D tertocyrta 
9 Length 17 mm Colour and bind tarsi as In the male 
Locality —Dunbrody, Cape Province Location of types not stated 











Hg I —Pu t Hopin' « tapenMfi (lull lit) IFfmlrmliH Iron it li \t ( iflet I slim 

Petersen 1920) 


figs 4 6—Pirlyoplnra bureau* K Korsakov <f I Heart from iliovi 9 Urst 
two segments of hind tarsus viewed literillv b lermlniln from Hbovi (aftir llimikv 
Korsakov 1827) 

Pig 7— IMetyoploca sjottedti (Silvestrl) r* terminalit from ibove (from I ndirlvin 
1912 after Sllvcstrl 1J10 ) 

Pigs 8-10 — Dictyoploca nmtkyi n ap Hololypc f 8 Heirt from tbovt * l r 
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Dictyopi oca bcbkhhib Rimsky-Korsakov 1927 Pigs 4-6. 

Rerue ruase d’Rntomologw, xxi, 3-4, p 145 

<J (after Rimsky-Korsakov). Length 10 mm General colour biown to black. 
Head as in Figure 4, hind tarsi as In Figure 5. Termlnalia (Fig 6) with process 
of right hemiterglte (10RF) slender, acute, directed backwaid, process of left 
hemiteigite (10LP) tapeied, acute, maiglns sinuous First segment of left cercus 
(LC,) incurved, inner margin rounded and echinulate distal)?. 9 unknown 

Lotahty - Bur a Mountains, British Fast Africa location of type not stated. 

Diciyopiooa sjOhtedh (Sllvestii 1910) Fig 7 

Embui ijostaltt Silvestri, 1910, SJostedt's Kihmandjaro-Meru Exped , Bd 3, 
p. 41 (Stockholm) — Haploembia ijMedtt (Sllvestii), Enderleln, 1912, Coll de 
Selys-Longchamps, fasc 3, p. 69, fig 40 

d (from Enderlein, after Silvestri). Length 15 mm Geneial coloui black, 
legs and cerci brownish Head little longer than bioad, posterior angles rounded 
Hind tarsi as In preceding species (cf Silvestri, lc. Fig 7). Termlnalia (Fig 7) 
with only tety slight diffeienccs from D butenms , eg the first segment of the left 
ceicus (LC,) less incurved, the piocess of the right hemiterglte (10RP) curved 
lnwaid terminally, and the process of the left hemiterglte (10LP) straighter 

9 Length 15 6 mm , general colour brownish-red 

Locality - Ngaie-na-nyuki, Lowei Meru, Tanganyika Location of types not 
stated 

Enderlein'8 copy of Sllvestrl's flgme shows the ftrBt segment of the left cercus 
of the male smooth It may be aBBumed to be echinulate, since the species beats 
very grout resemblance on other characters to D bureaus The differences, noted 
above, may be due to the disposition of the parts when figured, and not to structiiial 
difference, if thhr were so, D hunnsis would fall as a Bynonym The two species 
are best considered as distinct pending fuither information 

Diciyopioca kimskti, n sp Figs 8-10 

<$ Length (dry) 13 mm , head 38 mm '29 mm General colour veiy dark 
brown to black Head (Fig 8) similar in general form to D buicnsu. lelatlvely 
longer. Antennae veiy long (10 mm), the left with 31 segments, the right with 
30 Hind tarsi missing; presumably with two metatarsal bladders, as the species 
is In its other characters closely related to the preceding. Termlnalia (Figs 9-10) 
with the right hemiterglte (10R) produced inward and downward to a short acute 
process (10RP), inner margin sinuous Left hemiterglte (10L) produced back¬ 
ward from Its inner margin to a slender process (10LP), tapered, subacute Right 
cercuB composed of two subcyllndrlcal segments (RC„ RC f ), arising from a pad- 
llke basipodite (RCB). First segment of left cercus (LC,) clavate, echinulate at 
middle of Inner face, where It is produced into a weakly-bllobed process, flattened 
dorsiventrally Second segment (LC,) Bubcylindrical. Process of ninth sternlte 
(HP) obtuse, placed to the right of the mid-line; left cercus-basipodlte (LCB) 
obtuse. 9 unknown. 

Localtty. —Athl River, British East Africa, May 8-19, 1899, C. S. Betton; holo- 
type <J In the British Museum of Natural History. Dedicated to Dr. M. Rimsky- 
Korsakov. 

Key to the Species of Dictyoploco (rf) 

1. First segment of left cercus Incurved, truncate 
First segment of left cercus rounded internally 
3 Process of left hemiterglte obtuse . 

Process of left hemiterglte subacute 


. ceraocyrta Krause 

. .. . 1 

eapensis (Bsb -Pet ) 
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3 I rocess of right hon tcrglte short d rected inw ir 1 rimakyi I sp 

1 rX-cus f right hemiterhits long dire ted l« kwarl 4 

4 Inner margin of first segment of left cercus almost stra *,ht ijoitedU (Bllvestrl) 

Inner margin of first segment f left eereus n arkc llj r me burentU R Korsakov 

list of Kt ftn.net» 

1 NDKKUiN Ct 1912 — Linblldlnen In Coll de Selys Longchan 1 1 fis 3 
Lsnri ItnsiiBN 1 1 J’O— New Spec ea of Neuropterous Inserts fr m s uth Africa 

(Bphemerlda Megal ptora and Dmbiidma) Ann 8 Afr Vise ti x\ I 
Ki Auss H A 1911—Monographic der t mbien /oologva Hft bO Bd 1 (Stuttgart) 
Kimhkt Korsakov M 1937 A New Species of t mbta from Kritish bast Afr a if it 
rutte d Entomologit xxl 3 4 

Nicvshtri r 1910—bmbldae n bjditi It s KlUi undjtro Mtru Lap l (St kh Im) 
(Not seen In the original ) 


1 ART VIII TUI UNIS DIHYBOCUKCUI kNDLRILIN AN1) \ NLW AI 1U( \N 
CUNUS RELATED TO IT 

(Twenty five Text Azures ) 

Genus DmvBOChRci b Enderltln 1912 

Coll zool de Selys Longchamps fane 1 p 109 (as subgenus of Lmbia Lu.tr ) 
Omotypi bmbut (Diliuboanus) sti ttni Endeilein 1912 lc—Raised to 
generic i ink Navis 1931 Rtt loot Hot afntmwb (Itnwren) Vol 21 lasc 2 
P 134 

African Fmblopteia the males with the following chaiacteiB Winged R,, 
forked M simple cubitus 3blanched the two lateral bianclies ailsing anteriorly 
fiom the stem pectinate 1 list segment of hind taisl with two laige ventral 
bladders lenth abdominal tergitc completely cleft piotess of left hemlteigite 
complex with a flat lateio-doisal lobe bust segment of left cercus with Inner 
mu gin pioduced In two lobes both beanng numeious small teeth 
Three species Uganda Congo and Rhodesia 

Lnderleins genetic diagnosis depends on the lobes of the Hist segment of the 
left ceicus a chaiactei found in unrelated geneia also ( Donatonethis End 
P\i udt mbta Davis Mt ft mbta Davis and otlms) The ibove dlignosls delimits the 
genus fiom these paiallel geneia Additional points not itcoided by Endeilein In 
the m notypi (eg number of taisal bladdeis) aie deduced fiom the stiucture of a 
new Rhodesian species veiy closely lelated to U meant descilbed below 

Ihe genus as here lecognlzed differs fiom Donuontthti Fnd (sensu Davis 
1939) in the number of tarsil bladdeis dentition of the left cercus and In the 
simplicity of the media which tends to folk in Donuiont thu Dthybotertus 
appears to stand closest to Rhagadochtr End (s str 1 e congeneric In a narrower 
sense than Endeilein a with Ph t osielert Lnd ) It Is differentiated chiefly by the 
foim of the flist segment of the left cercus which has only one echlnulate Internal 
lobe in Rhagadoihir 

Dim boccbci b sBtrBJNi Fnderlein 1912 Figs 1 2 
Lmbta ( Dlhyboieicun ) setertnt Endeilein 19 2 lc —Dthybot<reus teterini 
Endeilein Navis 1931 lc 

<J (after Enderlein) Length 12 mm foiewing 9J-11 mm a 2 5-3 2 mm, 
hindwlng 9-10 mm x 2 8 3 4 mm bead 2i mm x 1 8 mm General colour rust red 
front of bead ajtd termlnalla dark brown legs brownlsb wings brown with dark 
brown veins and hyaline streaks Head relatively broad flattened sides behind 
eyes somewhat rounded wpakly converging hind angles rounded Fyes prominent 
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fanly laige Wing* (Fig 1) a* In geneilc deacuption Details of hind tarsi not 
given by Endeileln but piesumably with two metataisal bladdeis as in the othei 
species Teiminalia (Fig 2) with light henilteigite (10R) produced downwards 
and inwnds In a shoit slendei subobtuse pro<ess (10RP ) innei piocess of 10R 
not detailed by Endeihin Piocess of left hemlteiglte (10LP) long Binuously 
tipered terminally with i flat bawl lobe dnected upwards and to the right 
First segment of left cercua (LC,) with two lounded echinulate lobes internally 
other segments of cercl (LC RC, RC ) subcylindrlcal Left ceicusbasipodlte 
(LCB) ptoduced outwaids ending acutely 
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$ unknown 

locality —Belgian Congo 311 km fiom Kindla rypcs (J) In Coll de 
belysLongchamps Stettin Museum and MubfeMu Congo reivucicn not seen by 
the authoi 

DllIYBOCFlCCt H KH01» bl \l< H 8p FigS 3 9 
<J Length 12 16 mm head 2 1 mm x 1 8 mm foiewing 7 6 mm x 2 2 mm 
hindwing 6 8 mm x 21 mm Oeneial coloui veiy daik biown wings with daik 
smoky bi own bands boidenng daik biown veins with hyaline stieaks between 
Head (Fig 3) lelathely bioad eyes lather small sides behind e>cs at first 
diveiglng then smoothly lounded Antennae Incomplete Wingb (kig 4) as in 
the genetic diagnosis but with R oi R tending to blanch tennlnally In one oi 
moie wings In the holotype R» Is Bimple but R is shoitly blfld In both foiewlngs 
Hind taisl (Fig S) with two well developed bladdeis on hist segment one on 
second Teiminalla (Figs 6 8) with tenth teigite completely cleft light heml 
terglte (10R) trlangulai posteiloily ending In an acute pioceBs (10RP ) directed 
inward and downwnd 10R with an lnnei subi ectangulai flap (10RP ) connected 
posteiloily to 10R anteiioily sepaiated bv membrane Venti il to 10RP is a 
tnangulai membianeous lobe paitly conceal!d chitiniztd only medially Left 
hemiteiglte (10L) with a long piocess (10LP) teimlnally acute sinuously tapered 
with an Inegulai basal lobe doisally and to the light (Figs 7 8) Fiist segment 
of left ceicus (LC,) slmllai to 7) nit tint the basal lobe placed moie ventially 
than the distal lobe Ninth steinlte (H) pioduced back want slightly to the right 
of the mid line to an obtuse process (HP) Left ceicus baBlpodlte (LCB) situated 
between HP and base of LC, directed outlaid acutely tapeied Right ceicus 
bislpodtte (RCB) small subannulai ? unknown 

locality —Rhodesia (Maishall Collection Biltlsh Museum of Natuial Hlstoiy) 
holotype J and paiatypes (rf) 

Closely lelated to U mtrint It la thuefoie admissible to assume simllailty 
In the hind tarsi ninth steinlte and lnnei piocess of light hemltergite It differs 
fiom Endeileina description of 1) scvtnnt in the nariowei piocess ot the left 
hemltergite In view of the possibility that this piocess may be viewed obliquely 
in Endeileins flguie oi inaccuiately flgured it may be that II should be regaided 
as a subspecies only the possibility of absolute synonymy cannot be dlscaided 
entiiely The present course seems the simplest way In which to place the 
additional genetic facts on recoid 

Dihvbocsrci s ooitMJHi b n sp Figs 10 20 
A pinned male in the Biltlsh Museum of Natuial Hlstoiy caiues the following 
labels Oulu W Madl Uganda 6 000 ft V 1926 G D H lie Caipentei 
Rhagadochlr vosseleil End det Filedeilchs 1936 The teiminalia of the diied 
specimen had not been piepared piepaiatlon allowed the deteimination to be 
incoirect and the specimen is therefoie descilbed as a new species In the genus 
Dihyboctrcus 

c? Length 9 mm head length 2 0 mm breadth 16 mm Foiewing 8 mm x 
2 4 mm General coloui smoky blown piothorax and legs (especially femora) moie 
oiange biown eyes black Wing veins daik biown bands boidering veins smoky 
biown lines between bands hyaline Head (Fig 10) with eyes laige piomlnent 
sides behind eyes slightly and smoothly converging rounded behind Antennae 
incomplete Wthgs (Fig 11) with all veins strong cross veins numeious fork of 
R nearly twice length of stem Stem of cubitus with two anteiloi branches 



488 


TAXO>01tIC HOT! 8 ON THP ORDFB iMBlOPTlBA \I X 


pectlnately Hind taisi (Fig 12) with two ventral bladders on flist segment one 
terminal one medial second segment short with a terminal bladdei ventially 
Termlnalla (Figs 13 20) with tenth abdominal terglte completely divided by a 
longitudinal cleft light hemiterglte (10R) posteriorly cuivlng downwaids to a 
short spinlform piocess (10RP ) directed outwards (Figs 14 16) with a small 
concavity and then a blunt projection outside the spine Innei maigin of tight 
hemlteiglte with a flat piocess (10RP,) separated from the body of the hemiterglte 
except postenorly by membtaneous aieas (Fig 14) piocess cuivlng inwards 
anteriorly Left hemiterglte (10L) produced backwaids to a slender process 




viewed obliquely from above right and behind x 46 16 Process of left hemiterglte 

from above x 46 17 The same from below x 46 16 First segment of left certua 
viewed fron above and slightly to the left x 46 1$ The same viewed from above and 
to the r ght x 46 20 Termlnalla from below x 15 

Figs 21 16 —Odonttmbta tphtota (Navis) holotypo <f 21 Head from above x 16 
22 Hind tarsus viewed laterally x 16 22 Termlnalla from above x 11 24 Prooess of 

left hemiterglte viewed laterally from the right x 16 26 Termlnalla from below x 11 

All original flgures based on camera luclda outlines 
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(10LP) sinuously scute at apex with a blunt iiregulai flap like piocess lateio 
doisally to the left (Figs 16-17) Fiist segment of left ceicus (LC, Figs 18-19) 
with inner mat gin pioduced into lobes, one subefpica) the othei median the latter 
again subdivided by a shallow depiesslon into two blunt lobes all lobes echlnulate 
Second segment (LC ) subcyllndrlcal Right ceicus with first segment (RCi) 
slightly dilated dlstally, second (RC.) thinner, subcyllndrlcal Ninth sternite 
(H, Fig 10) produced back to an obtuse piocess (HP) somewhat to the light 
of the mid line to the left of this 1 b a concavity filled by the left cercus baslpodite 
(LCB) which gives off an acute process towaida the left Right ceicus baslpodite 
(RCB) subannular, small 

Locality —Oulu, Uganda Holotype In the Biltlsh Museum 
Key to the Species of Dihybocercus (rf) 

1 Posterior process of rlsht hemiterglte bifid 
Posterior process of rlsht hemiterglti. simply tapered 

2 Process of left hemlterslte broad 
Process of left hemlterslte narrower 

Genus Odon tvmbi t n gen 

Genotype, Dihybocen u\ sptnosui Navas 19S1 Ri t /tool Bot afiuainis 
(Tenueren), Vol \xi fasc 2 p 134 

African Emblopteia closely related to Dthybouram but with the two internal 
lobes of the first segment of the left cercus each aimed with 4 5 huge shaip teeth, 
and the right ceicus baslpodite pioduced backwaid in the male Othei characteis 
as in Dihybocercus 

The structuie and dentition of the left ceicus aie strongly lemlnlscent of 
Donaconethu (sensu Davis 1939) The remaining chaiacteis agiee most closely 
with Dihybocercus the venation and tarsal bladders separating these two genera 
from Donaconethu The right cercus baslpodite small and subannulai in 
Dihyboeercu* and Donaconethu appears to be partly fused to the first segment of 
the right cercus in Odontembia and Is produced back to a fiee obtuse lobe 

The genus probably represents a direct specialisation of Dihybocercus notably 
in the modification of the left cercus convergent to Donaconethu One species 
Congo 

Odontembia bpinosa (NavAs 1931) Figs 21-25 

Dihybocercus sptnosus NavAs 1981 lc 

The following le desciiptlon is from NavAs’s unique type (MusAc du Congo, 
Tervueren, Belgium) 

$ Length* 10 mm , forewing 7 5 mm x 18 mm hindwing 6 5 mm x 18 mm 
head 18 mm x 15 mm General colour oiange brown eyes black wing veins dark 
biown, bordered by mid brown bands Head (Fig 21) bioad, eyes large prominent, 
sides behind eyes converging posteriory Venation as in the previous genus Hind 
tarsi (Fig 22) with two large ventral bladdeis on the first segment one on second 
Termlnalla (Figs 21-25) very characteristic tenth teiglte completely cleft, right 
hemiterglte (10R) produced posteriorly to an acu.e process (10RP,), directed 
downward and Inward Inner margin of 10R with only a trace of a flap-like 
process Process of left hemiterglte (10LP, Fig 24) veiy complex, irregularly 
tapered dlstally, flattened in a veitlcal plane, somewhat twisted, with a median 
doiaal lobe directed forward This lobe, the doi sal face of 10LP basad to it and 
the left face dlgtad to it are minutely nodulose Right cercus with two sub- 

* These dimensions do not agree with those given by NavAs (le) for the same 
specimen 


I Oll/USHS n Bp 
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•cue)Ini Underlain 
rhodeeiae n sp 
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cylindutil segments (RC RC ) base of U(. paitly fused to right tercuB 
basipodlte (RCB) the Innei pa it ot which is i mluced bickwnid in an obtuse 
lobe fust segment of left ceicus (I C ) highly chu i tenstic (the flguie of Navis 
lc Fig 70 is inaccuiate) mnei tnaigin pioduetd Into two tathei slendei lobes 
the basal one placed moie venti illy than the teimmil one basal lobe with two 
veiy laige shup teeth at ipex »nd two on distal face teimmil lobe with five 
such teeth on anteiior face Second segment (If ) subcyllndnctl Ninth steinitc 
(H) pioduced to a blunt piottss (HP) cuived to tie left left cf cusbiBlpodite 
(LCB) pioduced backwaid ti mlnation acute ^ unknown 

/ o< (titty — Lulua Belgiin Congo 1929 U \\ ilkri 1 olotipe J in Mils t ongo 
Teivueien 

Hit / Kr/r r era 

Dams < 1J19 — I \ not c N les n the. Order I mil lUra \ the t s Do nell a 

I toil n I 1 nn s NSW In \ 4 

I ndirlk s ( 191.— I l dn 1 t It r 1 1 s slog I fis 

SAVts l 1J11—Inne sic g Beige (SCrcVI) I I ot / I if ei a Vil 
NX f fc (Ter\ icr i ) 

I \ltr IX I HE IMS / \1W1 hAVis 
(Six Text Hgu es ) 

Ctnus kisvut Nnis 1 Ilf 

V/ji H Aid l tin v urtm di Hanelonu Vol 12 No 1J p 23 Oenotype 
hntiju brquat i tl Navis lc 

Robust Embiopteia the mates with the following cha ute s Mandibles huge 
piojecting lnwuds distallv ovetlying labium Winged with R foiked the folk 
exceeding the stem M sin pie cubitus two blanched All telns stiong cioss 
veins lathei numtious Hist segment of hind taisl with two veiv laige vential 
bladdeis Tenth abdominal tergite completely cleft by i longitudinal division 
placed to the left of the mid line light hemiteiglte with 1 long insteiloi piocess 
piocess ot left hemiteiglte complex First segment of left ceicus with a basil 
echinulate Internal lobe otheiwlse smooth Second segment of left ceicus and 
both segments of light ceicus subeylindneal 
One species Congo 

ThlB lemaikible genus has no close allies It Is peihaps most closely lelated 
to Dihyboimus from the same genual region It is Immediately dlffei entlated 
flora Uihybociuu s by the extiaoidlnaiy mandibles md by the flist segment of the 
left ceicus (with only cne lobe) additional but less impoitant diffeiences aie 
found In the light hemiteiglte and the two blanched cubitus tnuja is not at all 
closely ielated to hmbtu Latieille as stated by Navis (lc) 

Ei»uj\ BMjt ubti Navis 1918 (lc) Figs 1 6 
The following descilptton Is based on two specimens (J) (Mus Congo 
Teivueien) each labelled Enveja Bequaeitl Nav Music du Congo Mufungwi 
Sampwe 1/16-xtt 1911 Di Bequaeit Enveja Bequiertt Nav Navis 8J det 
They may be tegaided as cotypes (A and B) cotype B also bears Navis s pink 
manusciipt label Typus but theie seems no need to distinguish It as holotype or 
lectotype as the two specimens are nonspecific and piobably collected at exactly 
the same time 

(J Length 17 6 mm (A) 17 mm (B) foiewing 10 6 mm x 26 mm (A) 
11mm x 3 mm (B) hindwing 9 mm x25mm (A) 9 mm x 8 mm (B) Head 
(B) 46 x 34 mm Geneial colour duk biown head with fenuglnous areas (as in 
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othei membtib of the Oid« i but slightly dlffcitnt in position piobably due to 
tbanges In the structure of the head asbot tiled with the development of tht 
mandibles compaie Flguie 1 with that ghtn by Davis 193b Mg 42) Prothoiax 
orange blown wings with daik biown veins boideied by pile biown bands with 
hyaline stieaks bttwien nmgins of wings tale tawny Head (Fig 1) relatively 
veiy laigi with a ntditn anteiloi iiojcction behind the clypeus angulai and a 
rhomboidal depiession behind this pioiection whole of head minutely gianulate 
Eyes lelatlvelv small Min Mbits (big 2) 1 tigt incutied each in the foini of a 
quadiant of a iliig 1 stillj tiuncitc o igh n d oveilylng libium Maximum 



Pigs 1 8— BmcJ i b i ac tl N via cf 1 Head from abo\e x 8 2 Mandibles from 
above x 6 3 Hlfht forew ng x i 4 Hind tarsus \lewel laterally x 16 6 Termloalla 
from above x h S lermlnalla from below x 2o 

Figures 1 ant i from cotyie B other figures from cotype A 
camera luclda outlines Setae omitted except In Figure 4 


All figures based on 
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antennal length 8 mm., with 18 segments. Wings (Fig. 3) with R„, forked, fork 
nearly twice as long as stem; M and Cu„ simple R, confluent subtermlnally with 
Rm. The following venational anomalies occur: In both cotypes, R, is terminally 
forked In the right forewing. In the left forewing of cotype A, R. and M become 
confluent, and almost Immediately separate again. The cross-veins are variable, 
as shown In the following table- 

Cotype A— C-H, R,-R„, • R...-R, R,-R* R„.-M R.-M M-Cu,. 

Right forewlng — — — 1 — 1 — 

Lett forewlng — — — — — confluent — 

Right hindwing — 1 2 1 — 2 1 

Left hindwing . — 1 3 1 — 11 

Cotypr B — 

Right forewlng 2 3 3 2 1 1 2 

Left forewlng 1 3 3 2 1 2 2 

Right hlndwlng .2 4 2 2 1 1 2 

Left hlndwlng 2 4 2 1 1 1 2 

* In addition to terminal confluence 

This extreme variability is characteristic of the Embloptera, and justifies the 
usual omission of details of position of the cross-veins. The above table shows 
how small Is the significance even of the relative frequency of the cross-veins, os 
a great difference occurs between the two cotypea, which are structurally indistin¬ 
guishable on other characters, and obviously conspeclflc. 

Hind tarsi (Fig. 4) with ventral bladders very large, especially the more basal 
bladder of the metatarsus. Terminalia (Figs. 6-6) with longitudinal division or 
tenth abdominal terglte complete, placed to the left of the mld-llne; right heml- 
terglte (10R) with outer margin produced backward and Inward as a heavily- 
sclerotlsed process (10RP,), slender, dlstally truncate, upper part of distal margin 
concave, lower part furnished with minute teeth. Inner part of posterior margin 
of 10R heavily sclerotlzed as a subrectangular plate (10RP,). Left hemlterglte 
(10L) produced backward from its right-hand part to a broad process (10LP), 
sharply truncate dlstally, inner margin sinuous; 10LP with a subobtuse dorsal 
lobe, as a continuation of its outer margin, directed backwards and a little to the 
right, exceeding the main part In length. Right cercus with two subcylindrical 
segments (RC„ RC,), arising from a small ventral subannular cereus-baslpodlte 
(RCB). First segment of left cercuB (LC,) subcylindrical, Inner margin produced 
near base to a blunt lobe, armed aplcally with small nodules; second segment 
(LC,) subcylindrical. Ninth Btemlte (H) tapered back to an obtuse process (HP), 
directed somewhat to the left; lert cereus-baslpodlte (LCB) a flat plate between 
HP and LC,, terminally obtuse. 2 unknown. 

Locality,— Mufungwa Sampwe, Belgian Congo; types in Musde du Congo, 
Tervueren. 

List of Ref&re sees 

Davis, C, 1236. to dies In Australian Embloptera. Part I Paoc Linn Boo. N.S.W, 
Ixl. 6-« 

NavAs L, 1916.-— Neurflpteros Nuevos o Poco Conocldos, Stptlma 86rle Mem. B. Aoad. 
cienc y artee de Barcelona, Vol 12, No. 12. 
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TART X THF C ENUS LBPTBMBl 4 KRALfeS 
(Ten Text figuiaa) 

Genoa Leftxxbia Kraus* 1911 

Zoolofftta Hft <0 Bd 28 p 71 Genotype I pptembia hanufera Kiauss 
1911 lc 

Robust Embioptera the males with the following characters Winged R, not 
confluent with R,, R,, forked the fork longei than the stem M simple cubitus 
three branched ie its anterior branch bifid Tenth abdominal tergite completely 
cleft longitudinally right hemitergite massive convex process of left hemlterglte 
simple First segment of left cercus with an Intel nal echtnulate forwardly directed 
process longei than thick 

Two species East Africa (Sudan Zambesla) 

I do not agree with Enderleln (1912) who Includes this genus In Embia 
Latiellle The left ceicus Immediately differentiates It The right hemitergite 
has not the characteristic form of Fmbia (ssti ) and the venatlonal differences 
appear to be significant R, and R , are nearly always confluent in Fmbia and the 
cubitus is two branched in most cases 

Krauss does not state the number of hind metatarsal bladders In the geno 
type There are two In I turcoufl (Navis) which I consider to be congeneric 
this probably applies to I hamifera also and offeis a further point of difference 
from Fmbia (s str) 

Leptfhbu ha Mir eh a Krauss 1911 (le) Figs 1-4 

<J (aftei Krauss) Length 16 mm foiewing 10 mm x 27 mm head 
2 3 mm x 18 mm General colour pale ochieoua head daikei eyes black wings 
hyaline with ochieous veins and narrow bordering lines radius brown Head 
with sides behind eyes convergent rounded behind Antennae Incomplete eyes 
small leniform Wings (Fig 1) as In the generic description Termlnalla 
(Figs 2 4) with tenth tergite completely divided right hemitergite (10R) massive 
swollen with a lather short blunt process on the posteilor Inner angle Process 
of left hemlteiglte (tOLP) acute directed backward and curving to the left 
Right ceicus with two subcyllndileal segments (RC RC.) first segment of left 
ceicus (LC ) subcyllndi leal innei margin subtermlnally produced to a slender 
forwardly directed hook aimed with sharp teeth (Fig 4) Inner surface of LC, 
anteilor to this hook longitudinally channelled with small teeth on the upper 
part Second segment (LC|) subcyllndrlcal more Blender Ninth stemlte (H) 
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produced backwaid to an obtusely-tapeied process (HP), curving to the left, left 
cercus-baslpodlte (LCB) simple, appaiently truncate, right cercus-baalpodlte 
(RCB) email, with a peg-llke extension posteriorly on the Inner side $ unknown 

Locality. —Sudan; type In the Vienna Museum (not seen by the author). 

Lkpilmbm surcouh (Nav&s 1933). Figs &-10. 

Embiu iwtoufl Navds, 1933, Btotcna, Seile tilmestial, Vol. 2, faec. 1. 

Navds (l.c.) has noted the slmllaitty to the genotype of Leptemlna, without 
accepting Krauss’s genus The following description Is fiom Navds’s unique type 
(Musdum d’Hlstolre natuielle, Paris) 

<J. Length 14'6 mm ; head 2-3 mm x 1*9 mm.; forewing 11-5 mm. x 3-0 mm.; 
hindwing 10 5 mm. x 3 4 mm. Body and legs pale orange-brown, head black, 
abdomen daikei posteiloily, wing-veins daik biown, bordered by smoky-brown 
bands. Eyes black, antennae daik brown. Head (Fig. K) with eyes large, 
prominent; sides behind eyes straight, conveiglng strongly. Antennae Incomplete 
Wings (Fig. 6) as In L. humifera. Hind tarsi (Fig. 7) with two large vential 
bladders on Hist segment, one on second. Termlnalla (Figs 8-9) with tenth 
abdominal terglte completely divided, light hemltergite (10H) large, convex, with 



Figures 6-» prepared with constant reference to an ocular micrometer Setae omitted 
except In Figures t and 10 

a large oblique poatero-ventral process (10RP,), the two ends of which are acute, 
with a shallow distal concavity between. Inner margin of 10R produced forwards 
to a process (10RP t ), anteriorly separated from 10R by membraneous areas. Left 
hemltergite (10L) smaller, Inner margin produced back to a slender tapered process 
(10LP), acute, curving outward dlstally. Right cercus composed of two sub- 
cylindrical segments (RC,, RC,); cercus-baalpodlte (RCB) small. First segment of 
left cercus (LC,) subcylindrical; inner margin produced near base to a forwardly- 
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directed echlnulate lobe, btoadei than in L hamiftia hctond segment (LC ) 
elongate subcyllndi leal Ninth steimte (H) pioduted backwaids to a Upend 
piocesa (HP) between which and the base of LC, is the left ceicusbaslpodlte 
(LCB), embedded In membrane LCB with a blunt flap dhected upwud neai the 
base of LC„ and with a teimlnal tiuncate poitlon adjacent to HP 

1 publish without comment a tiacing of the flguie of NavAs (1 c Fig 90), a 
dot sal view of the teiminalia of this specimen $ unknown 

I oiality —Zambesia Chembi toll I Suicouf, Nov 1928 (Mub Pans) 
hey lu Ihi Hpetiis of Untenable (/) 

1 Ethlnulate lobe of first segment of left cert us subterminal hamifera Krauss 

Echlnulate lobe of first segment of left cereus basal auroou/t (Navis) 

list of Kefucncta 

llNDKiiiikiv (. 1 PI3 1 ml lldlncn m Coll rn>l <le 9cl'S l« ng< lumps fast t 

Krai ss 11 A 1911—Monognphle rter Bmbun ZoologU a Hft 80 Bd 23 (Stuttgart) 
NavAh L Ills D&adas de Insectoa nuevos IJCcada 23 Brotiria SCrie trunestral 
Vol 2 fasc 1 
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ELEMENTARY HYDROGRAPHY OF SOUTH EASTERN AUSTRALIA 
By Fsahk A Cbaft B Sc * 

(Ten Text figures ) 

[Read JGtti October 1»3» ] 

Introduction and Acknowledgement! — 1 This paper Is a preliminary attempt to 
collect and evaluate some of the geogiaphical facts disclosed by stteim gauging 
in south-eastern Australia Statistics cover many of the largest rivers of the 
region and it is not anticipated that futuie infoimatlon will affect the general 
tenor of the conclusions reached herein 

The statistics employed were made available by the Hydiogiaphlc Branch 
of the N 8 W Water Conservation and Irrigation Commission The wrltei s thanks 
are tendered to many of the offlcers of that seivlce including Messrs H H Dare 
and G Evatt (Commissioners) the late Mr A Morrison and Messrs V T England 
and G E Robinson The essentials of the paper were pi spared In the University 
of Sydney Department of Geography which Is under the diiectlon of Professor 
J Macdonald Holmes 


Text fig l — Locality map will 
key to stitlons enumerated In Table 1 
A number of stations have been 
omitted bemuse of shortness of record 
lack of <ontlnuit> of record or lack 
of significance by comparison with 
longer established or higher class 
stations recording flows of similar 
magnitude on the same river 


* This research was undertaken whilst the writer held a 
of the Society In Geography 



Llnnean Macleay Fellowship 
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Text fl* 2—Map to show \olume>i dimhargcd b> the principal (.auhed streams 
Notice that many of the loastnl Bt reams ha\c no nlKmllcint sautrlnRK and arc thua 
represented by blank spaces 

Distribution of Flou s and Catchments 

The principal facts are set out in Tables 1 and 2 and Text figs i and 3 
There Is an apparent predominance of the southeastern group of streams 
especially those flowing to the Munay This Is partly offset by the coastal rivers 
Clarence and Fttsroy and by the Macleay Burdekln Mary and Burnet Of the 
latter group the Macleay and Bui dekin have not been gauged at all in then mala 
channels and theathers have only short records However all except the Burdekln 
are probably smaller in average discharge than those set out below (Table 3) 
Attention Is particularly drawn to the tremendous variations between maximum 





and minimum annual totala and the rautlon that must be used when discussing 
matters on the basis of average values 

Although the gieatest streams attain a fair aveiage volume this Is mainly 
due to the lunoff fiom limited areas of headwater country Many of the rivers 
are only gauged low down on their courses outside the main plateau sone, but In 
every case where tributaries from the highlands are measured separately, they are 
found to contribute a volume quite out of proportion to the ratio between their 
catchment areas and those of the main streams A few of the outstanding examples 
are given (Table S) 
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In other words, we envisage a typical catchment of south-eastern Australia, 
whether belonging to the coastal or Murray-Darling system, as consisting of a 
limited area of headwater country with a high ntn-ofT, and a great area with a low 
run-off. The catchments on which this paper is based cover rather more than 
400,000 square miles, exclusive of the areic plains of the lower Darling. Of this 
area, 12,600 square miles, or 3 4% of the total, have a run-off greater than an 
equivalent depth of 10 inches (25 4 cm ) per annum, and the proportion might 
be considerably reduced if the upper Goulburn (Vic ), the Ovens and the Mltta 
basins, aggregating 8.000 square miles, did not have to be Included en bloc The 
portion with an equivalent annual depth of run-off greater than 3 Inches is only 
12 6 r /» of the total considered 

In order to find why a few limited districts are so productive of water we 
may consider the highest points in Australia, about Mt Kosciusko, where the 
Tootna and Swampy Plain (Murray system), and the Snowy and Tumut Rivers 
rise It has already been indicated that the district has a notable orographlcal 
rainfall much in excess of that of the nearby valleys to the west, and of those 
highlands slightly on the eastern or leeward side (Craft. 1934) It is also likely 
that their summer evaporation is low. not only on account of altitude and lower 
temperature, but also because of the dally formation of cloud due to local con¬ 
vection In the summer months, particularly on the hotter days, cumulus gathers 
from 10 am onwards, and by early afternoon it has covered 50% to 80% of the 
sky, with a boundary sharply deilned by the edge of the higher plateau (4,500 
feet plus) Apart from thunderstorms, which help to keep the catchments moist, 
this cloud has an obvious blanketing effect 

Similar conditions also apply to (he Victorian heights at the heads of the 
Mitta. Goulburn and Latrobe Rivers, and with other streams, such as the eastern 
tributaries of the Shoalhaven, Wollondllly and Nepean Rivers, there is an almost 
daily indraught of air in the warmer season This affects the country to a 
distance of 50 miles inland, and gives coolness, moistuie, fiequent mists on 
the higher points, and much cloud 

Othei convection centies occui at Gangeiang (Blue Mountains), Moonbl 
Ranges, Barrington Tops (Namoi-Hunter-Manning focus), and the Macleay-Dorrigo 
and Nymboida scarps faring respectively eastward and northward on the north¬ 
eastern coast of New South Wales The phenomenon is. of course, well known 
in tropical regions 

The foregoing are some of the more notable cases observed in the Held, and 
it Is worthy of notice that all have considerable areas of swamp land, especially 
those In the south-eastern highlands of the continent In the more northerly 
plateaus of New England and of eastern Queensland, the swamps tend to dry up 
in their respective dry seasons, whilst in the isolated areas of higher run-off, like 
the Nymboida (Clarence) and upper Brisbane valleys, the moist areas are mostly 
In the rain-forests of slopes or scarps Generally speaking, these latter cases appear 
to be much less influenced by swamp or moist soil areas than those of the cooler 
regions 

It is certain, from rain and stream records, that rainfall on the select areas 
Is higher than usual (cf Text-Sg 3) This would probably be emphasized If 
rainfall stations were not located consistently In valley settlements, to the exclusion 
of the top country. It Is also reasonable to suppose, as we have Indicated, that 
there is a lower evaporation In these major contributing places, giving an 
additional reason for the existence of the swamps, and the effectiveness of the 
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districts concerned for both high and low water run off The very presence of the 
awampe mutt fuither tend to check evapoiatlon and to conaeive water 

Whilst we have definite information of the gathering grounds of the stream 
water the extent and nature of losses are very uncertain Thus Balonne River — 
the Queensland trunk stream of the Darling—appears to lose much of its watei 
by evaporation from swamps and dlstributailes before its through channel the 
Culgoa joins the Barwon to form the name stream Darling River The Macquarie 
and Lachlan both degenerate into many distributaries S7% of the original volume 
of the Lachlan passes Boollgal and only a portion of this finds its way to the 
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Murray The position is bo well recognized that Lachlan water ig excluded, aa 
inconsiderable, from River Murray agreements between the States and the 
Commonwealth 

The main stream, Murray, appears to lose 20% of the water originally 
contributed to it, the loss being estimated between the tributary gauges and the 
confluence with the Darling Streams like Wlmmera, Paroo and Warrego, flowing 
on the arid borderlands, do not contribute to tbe main rivera 

Stream Charaetenntica 

Ittgunt s unit tlmr Classifiiotwn —The regimes disclose four principal stieam 
types, namely 

1 Qvernuland Type Summer maximum, low at other seasons, with 

spring minimum 

2 Transition Type — a Barwon Subdivision, summei and winter maxima, 

autumn minimum b Clarence Subdivision, summer and winter 

maxima, spring minimum 

3 Sydney Coastal Type —Autumn or winter maximum, spring or early 

summer minimum 

4 Vutonan Type —Winter or spiing maximum, minimum in late summer 

or autumn 

The letters "a" and "b” (Text-fig 4) show the earlier and later Incidence, 
respectively, of phases In tbe northern and southern streams of tbe type 

This classification Is brought out by the map (Text-fig 4) The Incidence of 
maxima and minima for individual stations of types 1 and 4 is reasonably constant. 
Thus the maximum flow of a river like the Murray is always found within 
the range of the cooler season (Jun-Nov.), with most occurrences In 
September-October Similarly, the maximum of a river like the Fltzroy always 
occurs in summer In contrast, the coastal streams of type 3 are likely to have 
a maximum for a given year In almost any month The Nepean and Shoalhaven 
are characteristic, the regime laid down on averages Is much less realistic than 
with the other types, and is really a summation of chance stoims 

The combination of summer and winter Influences In the Transition type, 2, 
Is well shown by the Darling system, but It is not a constant factor (Text*flg 6). 
The Barwon at Walgett is dominated by winter flow in years above the average, 
but summer flow is a little greater than winter in minimal yeais With the 
Namoi, the winter flow is the greater under all conditions, but the two rivers have 
this much in common—summer flow varies much less than winter flow. In this 
area of approximately equal average lalnfall at all seasons, tbe winter rain for 
iun-otr comes mainly in 37% to 38% of the seasons Summer run-off Is, however, 
more widely distributed In time 

In general, the only notable difference bet*ien the incidence of a rainy 
season, on one hand, and major flow, on the other, is found in the south Here 
a prolongation of the winter rains Into September and October gives a later 
maximum flow than is shown elsewhere in the Victorian type The effect of 
melting snow from the hills over 6,000 feet Is a minor factor, and it does not 
give the double maximum usually found under such conditions of climate. This 
will be readily understood when the small area of appreciable snow storage is 
remembered, this amounts to something of the order of 600 square miles, at 
most, for the whole of south-eastern Australia, split up amongst a number of 
rivers. This estimate excludes the forest country intermittently covered with snow 
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Text flu 5 Pur U1 rex In ex f r the tr tnxltloi r ern I e h a He It e upper curve 
ia the nine for yearn above the r at al a^rage the lower urvt repreaenta the 
balance Sunnier flow* tend to predominate in a majority of >cara 1 ut strong winter 
lnfluencee In a minority of years give the observed higher winter n axlmum Per oda 
1 —stove average 15 years below average *8 year* Z—above 17 years below Z8 
years 3 — above 14 years below S years Stations are Barwon i Oaring 16 
Nan ol bO l kev 

In winter to a depth of a foot or more liable to complete melting and replace 
ment within the winter Itself (See also Craft 1934 316 317 324) 

In the warmei regions of more inconstant flow the streams depend on the 
greater rainstorms fot their volume Failure of these storms even without 
temporarily arid or di ought conditions will give a season of minimal flows This 
la veiy maiked on the Queensland coast wheie the laige dialnage areas give 
enhanced flows The Fltgroy has alieady been quoted In this legaid and a 
compaiison of its gieatest and least flows with those of the Murray Is Instructive 
(Table 2) 

All told the averages and diagrams based on them give a fair indication of 
discharges and regimes for the southeastern streams but they should not be 
relied on beyond a certain point for northern New South Wales and for the whole 
of Queensland 


Variability of Flow 

The tables of figures give some Idea of tbe differences met in the annual 
totals of the various stations and they lead to the consideration of the relative 
importance of extremely low and high flows In stream economy Some con 
slderatlon of seasonal and annual variability may be added 

Bxtremet of Flow—Flows of exceptionally great magnitude were examined 
on a monthly basis the figure of 200% of the monthly mean being choeen rather 
arbitrarily as the lower limit That is If the mean for a given month at a 
given station were 100 units and an Individual record for that month was 206 
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units the whole 206 would be ciedlted as an exceptional flow tor that month This 
was done because the sice of each average la largely determined by the greater 
flows which are few In actual number and are usually well above the 200% 
limit On the other hand the usual totals weie considerably below the aveiage 
Quartlle and octile groupings were tried before the arbltiary figure was adopted 
but without success 

Having obtained all the exceptional flows for one month the next month was 
treated In a similar manner and finally the twelve monthly totals weie added 
togethei The gioss flgute thus obtained was expiessed as the percentage of 
the total flow of water recorded at the station foi the whole peilod of gauging 
thus a figure of 58' P foi the Wanagamba indie ites that 58% of the total water 
letoided as passing that station did so In months 100% or more above their 
respective monthly averages 

It was found that stations located at different points on the same river gave 
very similar results and that three distinct groupings appealed namely 
a —Streams of the south eastern highlands which owe a compai atively small 
proportion of their totals to exceptional flows the Munumbldgee being the 
northern limit of the type b—Sti earns of the central coastal region between 
Brisbane and Sydney owe more than half theh volumes to exceptional flows 
t —Sti earns rising in the lowei and duel highlands oi In the cyclonic stoim 
aieas of the eastern coast of Queensland owe the greater pait of theli flow to 
exceptional months The outstanding lecords are as follows (see also Textflg 6) 

Percentages of Total \olumes due to months of Excessive Flow (more than 200% 
of monthly means) 

Group 1—less than >0% —Latrobe 8 Yarra 12 Snowy (Jlndabyne) 18 
Murray (Albury) 20 Tumut 22 Mitchell Ovens ea 25 Murrumbldgee 
(Gundagal) 32 Olenelg (Sandford) 40 

Group 2—50% fo 60%—Clarence (Newbold-Goige) 63 Brisbane (Lowood) 
57 Yass 67 Warragamba 58 Hunter (Singleton) 59 

Group 1— mott than b0 %—Namol (Nauabn) 02 Shoalhaven (Welcome 
Reefs) 62 Lachlan (Cowra) 88 Nepean (Penrith) 83 Macquarie (Dubbo) 84 
Barwon (Walgett) 65 Peel (Bowling Alley) 66 Darling (Menindle) 67 Fltsroy 
(Wattlebank) 70 Colo 71 Lockyer Creek 76 Dawson (Taroom) 81 

A calculation was also made for exceptionally low recordings In this case 
the amount of water passing does not have a gieat effect on the total but the 
number of months subject to minimal flow Is of gieat Importance especially from 
the economic standpoint It was found that groups of very low recoi dings occur 
at many stations and the actual number lew than 20 % of their respective monthly 
means was determined and expressed as a percentage of the total number of 
months for which readings have actually been made Thus a figure of 10% for 
the Mitchell Indicates that 10% of months have recordings less than 20% of their 
respective monthly averages (Textflg 7) 

Percentages of Months of Exceptionally I ou Flow (less than 20 % of weans) 
Group 1 —less than 10% —Latrobe 0 Yarra 0 Snowy (Jlndabyne) 1 Murray 
(Albury) 1 Tumut 3 Ovens 8 Murrumbldgee (Gundagal) 8 Mitchell 10 

Group 2 —20% fo 40 %—Clarence 22 Hunter (Singleton) 27 Shoalhaven 
(Welcome Reefs) 28 Brisbane (Lowood) 30 Warragamba 30 Glenelg (Sandford) 
31 Namol (Nanabrl) 33 Lockyer Creek 33 Barwon (Walgett) 34 Nepean 
(Penrith) 88 



T< xl fig < —Dependence oI xtrean x i 
200% it their monthly mean* were total 
exprenaed as a percentage of the gross vol 
record In the fir'd gr up »>*% to *1° 
exceptional flows n tha s cond of* to > 
Text fig 7 —Per entagea of months 
eana A figure of 10 ah a« that or 
mean for th month f rectrd Notl e l 

' except anally 



Group 7 —mote than 40 e / —Lachlan (Cowra) 41 Macquaile (Dubbo) 41 
Peel (Bowling Alley) 42 Colo 44 Darling (Menlndle) 44 Fitxroy (Wattlebank) 
70 Dawaon (Taroom) 81 

These figures show conclusively that streams which rely on exceptional flows 
to build up their monthly averages also have a large number of months which 
contribute little to the discharge volume There Is a clear diffeience on both 
counts between the southeastern group and the temalnder Of that balance the 
rivers in the warmer northern section have the greatest number of months of 
exceptionally low flows and a high percentage of water derived from those of the 
greatest magnitude 

In all this discussion the topographical factor should not be foi gotten Group 1 
in each of the above sets of figures Is associated with the highest of the plateau 
count! y but otheie of the hlfchei and moie abiupt plateaus also have a favourable 
influence on stream discharges This Is brought out by the map of annual 
variability 

Annual Variability (Text fig 8)—This was calculated as peitentage of varia 

tlon according to the formula Coefficient of Variation x ioo% 

Mean 

When the probable error In calculating SD was greater than lb% of the SD 











the mult wu discarded In general, a 12 year record was the minimum necessary 
to give a figure within the limit imposed The accepted values are given in 
Table 1 

In bioad outlines, the map coriesponrie with the facts obtained by the study 
of exceptional flows The south-eastern uveis are the least vai table, and are 
followed by some members of the east coastal gioup, in country easily penetiated 
by the mwuid duft of moist air fiom the eastern coast 
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A gone of high variability extend* along a NW-SE line from the Lachlan valley 
to the Shoalhaven lecalling in a shadowy mannei the southern Andes 
(de Maitonne 1927) This featuie is piobably due In pait to the occunence 
of lower and gentler topogiaphy heie associated with the northern limit of the 
most constant and effective winter rains At the same time the south-eastern 
highlands have a screening effect In winter and there 1s a considerable flow of 
descending air from the south west Towards the north also a similar feature 
Is repeated In the Queensland bolder country to the north of New England 
Plateau In that case the streams Involved are Condamlne River and Lockyer 
Creek 

It is interesting to compare stream vai lability with rainfall reliability 
Using modal values which exclude exceptionally low and high recoids Andiews 
(1932) obtained a map of which some details have been lepiodured here (Text 
flg 8) It will be realised of course that the river stations lepieseut flows from 



Text fl* 1—Types of flood curies drawn from dallv discharges 1 (Station 64 
Murrumbldgee Aug Oct 1916) shows two flash flood* due to separate periods of 


flood phase recorded for that station one major period qt ra 
a symmetrical curve J (Station 60 July Oct 1917) gives a 
heavy rainfall experienced at repeated Intervals and giving 
recorded for the station 4 (Station 16 Darling Sept Dec II 
rise and fall of a rntr of low gradient derived from vast arei 
equalisers In the form of distributary deltas 6 (Station 71 
1930) shows flash floods one of extreme type derived from 
catchment In a period of heaty general rainfall 
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the higher, more rugged, and less settled country rather than the lower lands, 
whilst the rainfall stations are located In valleys or on plains For this reason, 
the writer believes that rainfall "reliability” 'isolines for the south-eastern 
highlands cannot be accurately drawn A similar condition of affairs might well 
prevail for much of the Main Divide highlands 

On the whole, however, there are marked correspondences between the two 
sets of values Both show less variable conditions In the south-east than elsewhere, 
both emphasize the NW-SE area of greater variability which has been described 
above, with differentiation along the line of the highlands proceeding northwards 
In this respect they vary from Taylor's earlier map of rainfall "reliability", based 
on departures from the average, which gives lsollnes concentric about the centre 
of the continent On the basis of what has been disclosed above, respecting the 
distribution of exceptionally low and high flows, it will be agreed that Andrews’ 
map, empirical though it is, gives a more realistic picture than Taylor’s (1920) 

Variation of Streams with Rainfall.—The "station profiles” are continuous 
cuives showing the height of the rivet at a particular station roi each day. If 
translated Into terms of volume by teference to station rating ruives, the Quick 
rise and fall which they show become still more apparent (Text-fig 9) The 
small portions published give some idea of conditions met 

With regard to the seasonal aspect, the writer made an investigation of 
conditions on the upper Murray which, as we have seen, Is one of the most constant 
or the rivers, as well as one of the largest For the Jlngelllc and Albury gauging 
stations, there was a positive corielation between winter (May-October) rainfall 
and winter flow (June-November), taking the actual totals of piecipltatlon and 
rainfall In each case This correlation varied from 0 78 to 0-86, ± 0-03 to 0 04, 
with a period of 42 years foi Jlngelllc and 56 years for Albury (1936, 131). (See 
also Text-llg. 10.) 

For the upper Murray catchments, then, the volume of rainfall Is the main 
factor determining winter flow. It must be borne in mind that the greatest run-off 
takes place from alpine or forested aieas, and that conditions are as normal as 
they can be In the region For the storage of snow, it corrects Itself within the 
season, thus causing no enor of any consequence in the coi relation 

In fact, there can be little delayed i un-off, or carry-over from winter to 
summer, and If such a conclusion is reached for a river like the upper Murray, 
It can hardly be departed from In the cases of the less constant rivers with lesser 
facilities for water storage In the shape of swamp, marsh, or other moist soli 
areas. 

It should also be remarked that the station profiles establish this conclusion 
Independently The quick rise to a crest, and the rapid fall from It for individual 
rises or "freshes" show that there is little delayed run-off. In the cooler lands, 
the seasons with monthly totals above the average (and, indeed, those below the 
average, too) owe these to a whole series of "freshes”, separated by phases of 
lower levels and smaller flows. The only divergences from this rule occur at those 
rare times when there are closely-spaced rainstorms extending over a period of 
weeks, or even months In this respect, the major floods and lpundatlons of the 
River Murray are worthy of special notice. Relatively high levels have been 
maintained at such times by exceptional Incidence of rain. (Text-flg. 9, 3.) 

In this cooler region, with its greater “reliability" of rainfall, exceptionally 
humid periods are long, extending over a number of seasons: the group of years 
1916 to 1918 Is a case in point. On the other hand, invasions of semi-arid 



S08 


M^MFnrVRY UYIRMRIPHY » 8(ITH»A8T»BV AIBTRAIIA 


condition* aie rare but they may persist even through the wtnte season as in 
1002 

In the warmei regions the exceptionally high flows are produced by severe 
storms of limited duration and the succeeding periods of low watei are more 
femph itic and i rolonged than those In the mo e constant south For example the 
first three months of 1917 showed the Mtzroy discharging 5 623 2 558 and 3 560 
units (x 10 acie feet) resiectively The discharge foi April was only 81 units and 
the next four months were also below theli respective averages 



Text fig 10— a shows lie M n 
same year lb trea a the same ur 
and iMik ralnf 11 stat on the n 
same gr i n 19M 11 N te the i 
s m larlty l ctween ra nfall and r or 
a uth Thla 1 <i a susses o pon ng 


f r 9»6 7 lb is for »ho 

r 1 n tes There Is a general 
ke p loser t gether In the 


The variations of flow in this waim countiy iioduced by varying Intensities 
of rainfall are suggested by Text flg 10 parts Sa b The rainfall station chosen— 
Esk—in the middle Brisbane valley has a record similar to those of other rain 
recording points of the catchment and might be expected to be representative 
The periods of maximum and minimum river flow recoided were chosen and the 
corresponding lalnfall curves drawn to match them With (a) a rainfall of 49 
Inches was enough to give a river flow of 2 086 000 acre feet with (6) a rainfall 
of 22 Inches gave a mere 80 000 acre feet or 8 8 % of the other Such differences 
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might appeal tintnstic if they were not discernible In all the rain and liver 
statistics of the summei lainfall type 

The poitlon of the tunoff which is delayed Dv storage in the catchments is 
used to supply the drought flow of streinis and is thus economically impoitant 
even although it is small Theie is no indication that it forms a considerible 
fraction of the noimal low water flow that is, In timeB when there is the usual 
■ alnfali It has been indicated that this Is the case even in the cooler and higher 
districts 

As an example the Snowy at Jindabyne shows a tendency to decrease to a 
volume of 5 000 to 6 000 act e feet per month after two consecutive drought months 
(rainfall less thin 05 inch per month as shown by rath of the three neatest 
rainfall stations) This flow repiesentB a depth of Oil to 016 inch foi the 
catchment involved so that delayed run off from this productive catchment Is by 
no means great It must he noted that two successive drought months are a rarity 
here there is much cloud and there are considerable areas of swamp and moist 
soil 

A sound conclusion appears to be that veiy little of the watei which finds 
its way into streams is delayed for any considerable time In the catchments 
say for a period of a month oi more 

Rt to races 

Andrkwm 1 1912—Kainfall Kehabilit} in Australia Ik i Tins s» c V s W lw 1C 

CRArr F A 1934 negimes ami ijtlusl Volume Chnnses <f the upper Mumy mrt 
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STRONGYLATE NEMATODES PROM MARSUPIALS IN NEW SOUTH WALES 
By T Habvky J hinston and Patricia M M iwsox Umveislty of Adelaide 
(Sixty six Text flguies) 

[Head 25th October 1939 1 

The present communication is the fifth of j. s< nee dealing with the nematode 
paiasltea of Austiallan maisuplals the cailier papers hiving accounts baaed 
largely on matei ial from Queensland and Cential Austialla 

Twenty five species are proposed as new and aie dlstiibuted amongst eleven 
genera three of which (Cycloitrongylvs Parazuntolatmiis and Maplestonema) are 
new 

Types of new species described in this ipport aie deposited in the South 
Australian Museum Adelaide 

This investigation has been made possible by the Commonwealth Research 
Grant to the University of Adelaide We desire to acknowledge assistance in 
regard to material fiom Professor J B Cleland Messrs L Gallaid Naiara 
A S U Souef Dilector Sydney Zoological Gardens and W L Halt Adelaide 
Much of the materlxl was collected by the senior author between 1908 and 1911 
dui ing his residence in New South Wales The locality quoted as I owei Hawkes 
buiy is in the vicinity of Milson Island and the township of Ilawkesbuiy River 

list f Host* and Parasites (halt utth tn this Papet 
Macrofib kii is Deem Phaiyngostrongylus alpha JAM /oniolaimus longrt 
spxculans (Wood) (.Ioanna magmpapillata n sp C longispicvlat i JAM 
Maoropub if a i or Shaw Pharyngostrongylus alpha JAM P beta JAM 
rontolaimu* longtspiculans (Wood) / mtolaimus sp ( loacina obtusa n sp 
C expanse n sp C magmpapillata n sp Cyclostrongylus clelandi n gen n sp 
Macbopus bobubtub Gould Pharyngostrongylus alpha JAM 
Macbopus xjai abatus I ess A Garn Pharyngostrongylus alpha JAM P beta 
JAM P tpsilon JAM 7on\>laxmus ualabatui n sp / clelandi n sp 
T setijir Cobb / brmcaudatui Cobb Pnirt*mtoltnmus rollaits n gen n bp 
Cloacma macropodi* J AM C uallibtae n sp Cloantia sp Macropostrongylus 
dtsstmtlts n sp Cyclostrongylus uallabiac n gen n sp Cyclostrongylus 
dmtmtlis n gen n sp MapUstonema typicum n n n sp 

Macbopus buficollis Desm Pharyngustrongylus alpha I AM P beta JAM 
P delta JAM P epnlon JAM P zeta JAM PefaJAM P brews 
Canavon P iota n sp P macropodts YAM iiac> opoitrongylus le* uefl n sp 
M t callabiae n sp Pomolaimus t ommunts JAM Z onyrhogale JAM 
Zonlolaxmus sp Buccostrongylus australis JAM Buccostrongylus setxjer n sp 
B labiatus n sp Cyclostrongylus gallardt n gen n sp Austrostrongylus 
wallabiae n sp . 

Macbopus pabka Waterhouse Pharyngostrongylus epsilon JAM P parma 
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Maqsocub THRioia Lesson Pharyngostrongylus alpha JAM . P delta JAM, 
P epsilon JAM , P aeta JAM , P theta, n sp Zoniolatmus sp, Cloactna 
bancroftorum J A M . O similit JAM C thetxdu, n sp Cloactna sp . Bucco- 
strongylus buccalts JAM Oloboctphalotdtt thetidis, n ap , Hypodontus thetidu, 
n sp 

Tbichosubus caniiuis Ogllby Asymmetncostrongylus tnchoturt, n sp 
Pqabtkoobtbohotlub Yoike A Maplestone 

The original species, P macropodu was described by Yorke and Maplestone in 
1926 Mdnnig in the same year described australis, attributing It to a preoccupied 
genus Bpxrostrongylus, but tranaferied it m 1927 to Rugopharynx which waB shown 
by Wood (1929) to be a synonym of Pharyngostrongylus This latter author 
described P woodtcardi in 1980 Canavan in 1931 added P brevu We described 
two otheis in 1988 and recently added four more (1989) In the piesent report 
three others are described and host records relating to nine of the known species 
are mentioned 


PUABYNUOBTRONOYLUB THLTA, n Sp FlgS 1~2 
From stomach. Macropus thetuUs, New England 

Male 4 8, female 4 6 mm Head with six small papillae buccal cavity 9 m 
long, followed by transversely striated chitlnlxed vestibule 0 04 mm long, 8 m 
I nternal and 14m external diameter, with wall becoming narrowed suddenly just 
before Joining oesophagus Oesophagus 0 66 mm long, anterior pait 0 37 mm 
followed by a nariower portion around beginning of which is nerve ring, posteilot 
region widening into bulb before joining intestine Ceivlcal papillae not obseived 
Excretory pore at level of nerve ring 

Male Bursa with ventral lobes veiy small »ind separated from each other as 
well as from lateral lobes, lateral and dorsal lobes continuous, dorsal longer 
Ventral rays parallel, cleft nearly to base, not reaching edge of bursa, exteino- 
Iateral shorter than, and slightly divergent fiom, laterals, laterals reaching edge 
of bursa, cleft three quarters of their length externo dorsal long, thin, ailslng 
from same root as laterals, diverging from them, not leaching edge of bursa 
externo-lateral, laterals and externo dorsal each elevate buisa into slight papilla 
at their termination Dorsal ray long, bifurcating just before its mid-length, each 
of the two slender branches leaching bursal edge and giving oft a very short 
lateral ray at about mid-length Spicules 19 mm long, half of body length, stout, 
with striated alae extending nearly to tips Oubernaculnm piesent, 40 m long, with 
a pair of less chitinlsed leaf like alae extending alongside the spicules 

Female Body tapering suddenly behind vulva and again behind anus, tall 
pointed, 0 2 mm long, ventrally directed, vagina muscular, 0 36 mm long, vulva 
018 mm In front of anus, ripe eggs not seen 

The species differs from P australis in its shorter length, the form of the 
vestibule, length of the externo-doraal ray, width of the dorsal ray, absence of 
median dorsal thickening of the bursa, relatively longer spicules, and the absence 
of papillae on the bursa It differs from P brevis In Its shorter length, absence of 
leaf crown and cervical papillae, relatively shorter spicules, and In the relatively 
larger narrower vestibule It can be distinguished from P alpha and P beta by 
the different dorsal ray, the form of the bursa (which is not deeply subdivided) 
and the absence of bursal papillae 

PHASTlTOOeTBOBrOYLbB IOTA, n Sp FlgS 8-4 
From Macropus ruflcollis, Ourimbah, Oosford district (L Gsllard) 



II T II JOHNBTOM A’ID PATK1C1V M MAWBOS SIS 

About 9 mm long Head with external leaf crown almllai to that of P gamma 
P macropodu and P eta with six similar papillae Vestibule 1 mm long 
0 2 mm wide without strlatlons Posterior end of vety narrow oesophagus 
obscured by granular material hence length not determined 

Halt Spicules 2 9 mm long onethlid of body length Bursa deeply lobed 
paplllated Ventral rays cleft not quite reaching edge of buma externo-lateral 
divergent from laterals near tip and shorter than laterals laterals extending nearly 
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to edge exteino dorsal stout arising separately not reaching bursal edge Doisal 
ray bifurcating at half length and its brinches not quite teaching edge each 
branch giving off a short lateral ray at about raid length 

female Vagina exceedingly long (14 mm) wide with very small egga 
(0 07 mm by 0 04 mm ) vulva 0 85 mm and anus 0 63 mm ftom tip of tall tail 
long tapering 

This form is very like P maeropodn P gamma and P eta diffeting from 
them in the absence of strlations on the vestibule and in genual measuiements 
It most closely tesembUs P gamma dlffeilng in having i lelatively nn rower 
vestibule a much longer vagina and a stouter doisal ray whose latei U lays are 
mote robust and relatively shorter and whose teimlnal branches are longei 

Phibynoomtbonoyii s parma n sp Figs 5 7 
Fiom oesophagus Mactopui parma Naiara Gosford distilct (I dullard) 
Filiform woinw tightly tolled male 7 3 mm long females 67 75 nnn Body 
ending abruptly at anteiioi end \nd surmounted by six small pipiliae Mouth 
opening 10/* in diametei continuous with and of name width is bncctl cavity 
(14/* deep) and vestibule Postoilor pait of buccal civity sunounded by thick 
chitinous ring about 4/* long followed by vestibule 16/* long ind with stout 
chltinous walls ty thick at anteiior end n mowing poeteiiorly and marked with 
radial strlations Oesophagus 0 54 mm long of uniform width until suddenly 
constituted neat its posterior end and then widening into a teimlnal elongated 
bulb nerve ring burruunding it at level of c< nstiiction 0 4 mm from anteiior end 
excretory pore neai base of oesophagus 

Male Bursa large lobes not divided fiom one anothei Owing to the close 
ness of the helix it is veiy difficult to roll the but si into a position allowing the 
dorsal tay to be seen in doiBal view "Ventral rajs reaching edge of bursa externo- 
lateral lay stout tapeung at tip not leaching edge lateials cleft for half their 
longth teaching edge of bursa extei no-dot sal atismg beparttely stout tapering 
shorter than exteino lateral Dorsal lay dividing neat its base into two long 
narrow branches reaching nearly to edge of buisa and each giving off near its 
origin a short stout lateral bianch Spicules 0 96 mm long 1 7 8 of body length 
narrow with striated alae tips curved bluntly pointed 

f emale Posterior end tapei lng tail bluntly pointed 0 3 mm long vulva 
0 15 mm in front of anus vagina fairly long wide Eggs in vagina 01 x 0 04 mm 
This species diffets from other membeis of the genus Phaiyngostrongylus 
chiefly in its attenuate form and colled habit and in the structuie of the vestibule 
Phaktnoostbonqtlus aipha Johnston * Mawson 1938 
This parasite has been identified amongst collections taken from the following 
hosts Macropus rufus from Wentwoith (coll W I Rait) M major Coonamble 
M ualabatus Lower Hawkesbuiy (coll J B Cleland) M ruflcolHs Bathurst 
district M thitidis New England and M lobiutus ( lobustus) NSW (coll 
A S Le Souef Sydney Zoological Oat dens) 

PnAKTNuosTBONarLi s beta Johnston A Mawson 1938 
Fiom Macropus aalabatus Lower Hawkesbuiy (coll J B Cleland) 
If nificollis from Bathurst district Ourlmbah (Oosford district) and Sydney 
Zoological Gardens and M major Coonamble 

PnABTNQosTBONovius GAMMA Johnston A Mawson 1938 
From Macropus rvflcolht Bathurst district 
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PnABYNaosTRONovi i h dfita Joliniton ft Mawaon 1938 
From Mairopsu ruflcoUv, Bithuiat distuct ind ftom Sydney Zoological 
Gardens M major Nanabil and il th ttdis N w Fngland 

PHABYNQoarKOwaiLta t pm ion Johnston It Man son 1938 
Fmm Mact opus valabatus I owet Hawkesbuiy Rivet M purma Goaford 
dlstiict M thetidis New England and il lufirolhs Bithurst district 

Phahymuostbovowib zeta Jol nston & Mawson 1938 
1 10 m Vacropui luflcollt* Bathuist district and if thitidii New England 

PiimiMiobTROvaiLi a fta Johnbtoh ft Mawson 1931 
From Mairopui lufli Hits Bathuist dlbtrlct 

lii\BYN osiHovoYLis nmis ( anav in 1931 
Fiom Hair pus iuj ollss Bithurst dlslnet and If ualabatua lower Hawkes 
bury district 

Pharynoostrongyllh muropodih Yorkt ft Maplestone 1926 
Specimens piobably belonging to this species were taken from Macropu* 
rufUollts fiom Bathurst dlstiict 

Cyciostbisoyhh n gen 

rilchontmlnae with long buccal capsule thick cutleular collar aiound mouth 
the mnei surface of which Is maiked with patalhl longitudinal stilotions 
extending into the buccal Civity and itscmbling at fliBt Bight a leaf crown of 
many ntliow elements arising fiom this collar arc foui submedian and two 
latei il papillae Oesophagus vanes in foim In different species Main stem of 
dorsal ray soon bifuicates each branch giving off a shoit lateral iay Posteiior 
end of female resembles that in Clouuna horn stomach of marsupials Type 
C siallabiae n sp fiom Macropus uulabatus 

The gcnenc nime Is applied because of the clrcumoral cutleular ling or 
collar The genus dlffeis fiom Coronostii ngi/lu* In the absence of a leaf ctown 
ind fiom Pharyngostrongglus In the sh ipe of the buisa and In the absence of a 
vestibule We have assigned to this genus in addition to the type two species 
C ch lands ind C gallants A fourth species C dtsstmiiis has been placed here 
piovlslonally but It piobably belongs else when Its Btate of preservation preventing 
us from giving a sufficiently del ailed account of It 

ClCIOHTRONUYll 8 WALLAS l AK n BP FlgS 8 10 
From Ma topus ualahatus Lower Hawkesbury (coll J B Cleland) 

Worms of moderate else male 8 5 mm long female 51 mm somewhat coiled 
Anterior end rounded surmounted by wide thick mouthcollai bearing four small 
submedian papillae and i pair of small lounded laterals Mouth opening lound 
large leading Into a long cylindrical buccal chamber 0 04 mm long 015 mm 
Internal diameter with the walls about 7 n thick anteriorly but diminishing 
posteriorly walls marked with transverse strlatlons At base of buccal cavity a 
rather disc like wider ring of chitin lying against anterior end of oesophagus 
Latter 0 07 mm long in male 1 11 of body length wider than buccal capsule and 
consisting of two parts—the anterior portion longer and narrowing suddenly at 
level of nerve rltag 0 55 mm from head end of worm the posteiior part widening 
to form a bulb Excretory pore at 0 56 mm just behind nerve ring cervical 
papillae not seen 
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Mate Spicules short, 0 7 mm long, 1 12 of body length, with very narrow 
striated alas Gubernaculum not observed Ventral lobes of bursa staoit, sepaiate 
from one another, dorsal lobe with wide median cleft Ventral rays long cleft 
nearly to base exteino lateral, short, lifting wall of bursa lateials cleft nearly 
to base, reaching edge of bursa, extemo-dorsal arising separately, nearly reaching 
bursal edge Dorsal ray long, bifurcating soon after origin, each branch tapei lng 
and forming projection on edge of dorsal lobe, and giving off short lateral ray at 
about mid length 

Female The only available specimen is rather unsatisfactory Body tapering 
suddenly behind region of vagina to end In long bluntly pointed tail Uteri parallel 
vagina short, vulva at 0 25 mm, and anus at 0 2 mm from tip of tall Egg In 
vagina 0 041 x 0 025 mm 

Ctolohisohgtlub oamaudi, n sp Figs 11-18 
From Macroput ruflcollvi Ourimbah, Gosford district (L Oallard) 

Male 4-5 mm long female 5-6 mm Head with characteristic cutlcular collar 
lound anterior end, through which the hypodermls projects In six small rounded 
papillae Mouth small, circular, 10p diameter, leading to narrow buccal cavity, 
17s long, followed by wide buccal capsule 30 ji long, 12p wide internally, 19s wide 
externally Striations of hypodermis (resembling a leaf crown) 7 m deep and not 
reaching top of buccal cavity Oesophagus 0 53 mm long, 1 8-11 of body length, 
longer anterior region of uniform width, becoming constricted suddenly, then 
widening Into large spherical bulb before Joining Intestine Nerve ring around 
oesophageal constriction, 0 48 mm from anterloi end of worm, excretory pore 
Just In front of nerve ring cervical papillae not observed 

Male Spicules 1 9-2 mm, 1 2 4 of body length, slender, with wide striated 
alae and blunt tips Gubernaculum small Bursa large, ventral part shorter than 
dorsal, lobes all joined but marked off by shallow Indentations Ventral rays cleft 
nearly all their length, reaching bursal margin extei no-lateral divergent from 
laterals, extending nearly to edge medio- and postero-lateral cleft for half their 
length, a little shorter than externo-lateral, extemo dorsal arising separately and 
not reaching edge of bursa Dorsal ray bifurcating after about one third to one 
quarter Its length, each branch almost immediately giving off a very short lateral 
ray before extending nearly to edge of dorsal lobe these branches relatively long 
and parallel 

Female Body tapering gradually to posterior end, tall bluntly pointed, 
straight, 0 8 mm long Vagina muscular, 0 4 mm long, vulva 013 mm in front 
of anus Eggs In vagina 0 08 x 0 04 mm 

This species differs from C tcallabtae In the different form of the buccal 
capsule, papillae and dorsal ray of the bursa from C delanii In regard to the 
lips, bursal rays and the characters of the buccal capsule and from C dittimiUi 
In the form of the oesophagus and the dorsal ray 

Cyclostsomotlub clxlahw, n sp Figs 14-16 
From Jfooropiu major, Coonamble (coll A S Le Souef) 

Slender worms, 10-11 mm long, widest In anterior third, with line annulate 
cutlcular striations Head surrounded by large cutlcular mouth collar through 
which project four short cylindrical submedian and two very short lateral papillae 
Mouth large, circular, buccal cavity 0 085 mm long, 0 05 mm wide, with walls 
m a rk e d by numerous longitudinal lines, at first sight suggesting a leaf crown of 
numerous element* Oesophageal region packed with granular material In all but 
one specimen examined, oesophagus 1 7 mm long in female, 1 • of body length. 
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nairow with small posterior bulb Nerve ring, cervical papillae and excretory 
pore not recognised 

Male Spicules 1 7 mm long, 1 6 of body 'length, stout, with wide striated 
alae Bursa large ventral lobes joined, laterals separated from ventral and dorsal 
by shallow Indentations Ventral rays long, paiallel, externo-lateral long, only 
slightly divergent from medio* and postero lateials, all three of same length and 
nearly reaching edge of buisa, externo dorsal arising separately, long, thin 
Dorsal ray dividing before one third length into two divergent blanches, each 
giving off a very shoit lateral ray Just before its middle Qenttal cone short 
accessory cone present 

Female Body narrowing behind vulva to end In tapering pointed tall, vagina 
short, vulva at 6 8 ram, anus at 3 8 mm from tip of tail No eggs were seen In 
the only female found, which was Immature and about 11 mm long 

CyCLOBTBOMOYIUS D 1 B 81 MII is n sp FigB 16-18 
From Macropus ualabatus, Mllson Island, Lower Hawkesbury (J B Cleland) 
Only one specimen, a damaged male, was found but the unusual shape of the 
oesophagus warrants the inclusion of a desciiptlon of the worm which was 18 9 mm 



Figs 14 IS CyclottrongyluM c It lane U 14 bead IS bursa 
mgs 18-1* a^aiuimUls It head 17 oesophageal region, 18 bursa 
Figs 18-21 Zoniolaimvt ttM/tr, enlarged from Cobb (1898 ftg *0) 19 lateral view 

of head, 10 anterior view of head, 21 lateral view of anterior end, 81 posterior view 
of bursa 
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in length Head veiy indistinct, with cuticle so swollen that it appeals 
asymmetrical Only two shoit conical papillae obseived Mouth leads into a thin 
walled cylindrical buccal capBule, 0 016 by 0 02 mm, opening into oesophagus 
Latter 1 mm long, 1 14 of body length, anteilor half nanow and sunounded near 
its posterior end by nerve ling posterioi half incieasing In dlametei so that it has 
the form of a cone, with the base near the intestine Excietoiy )K»ie in vicinity of 
junction of the two oesophageal regions 

Spicules 2 6 mm long, 1 6 6 of body length, with stiiated alae Gubemaculum 
not seen Bursa laige lobes well marked, distinct ftom one anothei Vential lay 
long, thin, marly leaching buisal edge, cleft foi entile length externo Iateial 
arising with Iateial but divergent fiom It after half length and nearly reaching 
edge of bursa lateral chft foi half length, neatly leaching edge externodoisal 
short, stout, arising fiom base of laterals Dorsal ray stout shoit bifuicatlng 
about half length each bionch dividing beyond mid length Into two isys, the innei 
being slightly longer and thlnnei 

As alieady stated this species has been placed under the genus only pio 
vision,illy since the condition of the solitary specimen has pi evented a mote 
detailed account being given and a satlsfactoiy assignment being made 

ZomoLAiuuH Cobb 1898 

In a iec<nt papei (1939) we rehabilitated Cobb's genus giving a diagnosis 
and describing some new species Labuntrongylus Yorke and Maplistonc was 
placed as a synonym and the numerous species described undei that genus were 
transfeired to Zonwlatmus Since the two species named by Cobb came fiom New 
South Wales mateiial, an attempt has been made to inteipiet his formula and 
liguns i elating to them In addition to descilblng two new species in this paper 
we give host and locality letoids foi thiec already known 

Zonioi aimus srrifrf-R Cobb 1898 Figs 19-22 
Fiom the brush wallaby”, Moss Vale We have alitady indicated that 
Mcuropui ualabatus Is the species refenod to The following desciiptlon is based 
on the figures and fotmula given by Cobb (1898, fig 30) 

Length of male, 7 76 mm Head with tight lips, the torn submedian laiger 
than laterals, dorsal and ventral, and beating each a long bilstle (0 02 mm) neai 
the bases Buccal capsule cyllndncal, about 0 02 mm wide, with base 0 04 mm 
from top of lips Oesophagus 1 23 mm long, widening at about half Its length Into 
an elongate bulbous poitlon, then nai rowing into a constilcted legion followed by 
a spherical bulb Nerve ring at 0 4 mm from head end and sunounding oesophagus 
at about two-thirds Its length, excietory pore near beginning of median swollen 
portion of oesophagus, and about 0 62 mm from anterioi end of woim 

Half Spicules thin, apparently 16 mm long (1 e 1 4 8 of body length) Buisa 
large, all rays except externo dorsal reaching edge Ventials parallel, cleft half 
their length, externo laterals arising with laterals, diverging from them near tip, 
laterals cleft half their length, externo dorsal thin, arising from base of laterals 
but divergent from them Dorsal ray bifurcating between one-third and one-half 
its length, each branch giving oil short lateral ray soon after Its origin Genital 
cone present accessory cone of two small bodies The breadth of body of the 
male at base of buccal capsule, 0 069 mm , at nerve ring, 018 mm at posterior 
end of oesophagus, 0 22 mm, maximum width 0 28 mm, width near buisa, 
4-08 mm 
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No particulars aie given of the female except a diawing of the anterior end 
The measurements given foi the 7 sitifcr Jiutifei in In Cobb) agree with the 
sixes Indicated in the diagrams This worn then is much smallei than most species 
of the genus Wi have not been able to identify it amongst oui materlil 

Zonjolaimuh liREVioAl u vi us Cobb 1898 

Host not mentioned but presumably fiom a biusli sv illaby (le Macropus 
ualabatus ) fiom Moss Vale wheie Cobb was foi a time engaged in official paiaslto 
logical work 

The only infoimation ielating to this species is embodied in two figures one 
of the female genitalia tnd one of milt apparatus togethei with the foimula foi a 
female worm The dligiams m of little use in identification as also are the 
meisuiements of the femile In no specimen of / ntofmiin examined by us 
howevei are the spicules so shoit in lelatlon to othei paits of the mile They aie 
aipatently 15 mm long The mt inurements of i female recording to Cobbs 
formula are length of body 7 5 mm length of buccal c ii sule 0 06 mm antei ioi 
end to neivi ung 0 33 mm oesoihigus 107 mm (ie 1 7 of bidy length) vulva 
from tip of tail 0 38 mm anus ficm tip of (ill 0 23 nun maximum width of body 
0 32 mm The figures in Cobbs puei (figs 102 and 103) aie slid to be natural 
Bixe the length of the female is given is 7 5 mm but the length of the sexual 
organs (as figured) is 30 mm Me suggest theiefoic that in tuor has occulted 
either In reduction of the onginal flguies oi peihaps of i hcimal place in the 
stated length of the woim On the othei hind no bucIi erioi has been detected 
in the cise of / vtt/tr (Cobb 1888 fig 30) when tie measuiements given agree 
veiy well with the figures 

The spicules of 7 brtiiraudatus as Indicated in i ii igi im (which is stitfd 
to be natuial size) aie of the sime length is those ol / s tifn but a compailson 
of the figures given fot the tuo species shows them to be much shortci than those 
of the latter in ielation to othei parts of the male system 

7omoi mils eiMAMU n sp Mgs 23 25 
Fiom the stomach of Ma r put uihbatus Lowei Ilawkesbuiy (coll J B 
Cleland) 

Male 21 mm female 30 mm long Iateial Him veiy piominent with a median 
teimtnal papilla submedian lips lounded each with a long seta Buccal capsule 
01 mm wide 0 07 mm long base 0 15 mm fiom tip of submedian lips 
Oesophagus 4 mm long 1 5 of body length 

Male Dorsal lobe of bursa long DoiBal lay long giving off a filily long 
branch on each side the main stem continuing for a dlstince somewhat greater 
than the length of each branch and then bifurcating into two lather broad 
terminal rays leaching the edge of the buisa Spicules 7 2 mm 1 3 of body length 
Female Tall long tapering vulva at 1 7 and ai us at 0 9 mm from tip of tall 
vagina narrow twisted 1 5 mm long eggB (In vagina) 0 12 by 0 07 mm 

The species resembles / longispicvlaru and / communis It differs from the 
former in the form of the lateral and submedian lips and in the presence of setae 
on the lips the thinner dorsal lay and the dlffeient foim and position of the 
branches of that raj It differs from Z communis in the form of the dorsal ray 
relative sixes of the lateral and submedian Ups length of setae on the Ups and in 
the rather shorter spicules 

ZoifJOLAIMUS TJALABATl S n SP Fig 26 
From stomach Macropus ualabatus Lower Hawkesbuiy (coll J B Cleland) 
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Only immature females found short, stout 6 4-7 mm long, 0 S mm maximum 
breadth, body with fine longitudinal strlatlons Head dlffeta from that of any 
other known member of the genus in having the four submedian lips smaller than 
the laterals Submedians conical, each with short seta, laterals tall, wider dlstall} 
where they bear each a small median lounded papilla a dorsal and a vential Up 
present, conical, as laige as lateial Ups Buccal capsule 0 045 mm wide 0 051 long 
from top of lips Oesophagus 11-1 4 mm long, 1 6-7 of body length base 
surrounded by a pair of sheath like prolongations of intestinal wall Nerve cord 
at 0 26-0 4 mm from head end excretory pore just behind nerve ring cervical 
papillae not observed 

Body narrows suddenly behind vulva and again behind anuB to end In narrow 
pointed tall, 0 3 mm long Anus 0 17 mm behind vulva Since the above account 
was written two adult females, 20 mm long were found amongst the material 
from the same host, the organs m these woims presenting the same proportions 
as In the younger specimens 

ZOXIOLAIMIS I ONGIBPU I LARIS (Wood 1929) 

This large species, originally described as a Labxostrongylus, has been Identified 
amongst material collected from Af rufus Wentworth, South-Western New South 
Wales, and from Balranald and M major fiom Nairandeia and Narrabn 
Zoniolaimus communis Johnston ft Mawson 1939 
From Macropur ruftcollir, Bathurst district 

Zoniolaimus onylhooalk Johnston ft Mawson 1929 
From Macropus ruflcollir, Bathurst district 
Zoniolvimus SP 

Immature specimens and females, not Identifiable specifically, were found in 
Macropus thctutis, New England, Jf major Coonamble, M ualabatus, Lower 
Hawkeebury, and M ruflcolhr, Ouiimbah, Oosford district 

Pabasonioi aimus, n gen 

Trichonemlnae Lips piomlnent, laterals laigest, dorsal and ventral smallest 
Short cuttcular projecting fi111 around head legion Just behind Ups, followed by 
slight constriction Bursa large, ventral lobes separate, dorsal ray giving off a 
pair of lateral branches and then blfuicatlng Female with tapering pointed tall, 
vulva a ahort distance in fiont of anus Fiom stomach of marsupials Type, 
P collaru, n sp, from Macropus ualabatus 

This genus Is close to Zomolatmus from which it differs in the possession of a 
cutlcular frill surioundtng the head 

Pabasonioi Aliens cor labis, n sp Figs 27-28 
From atomach, Man op us ualabatus, Lower Hawkesbury (J B Cleland) 

Body long, stout, male 15-165 mm long, adult female 20-20 mm, young 
females (devoid of eggs) from 11 mm long Anterior end with eight Ups, two laterals, 
long, upright, each with small round terminal papilla, four submedian shorter, 
stout, bent inwards, each bearing rounded papilla witb upwardly-directed bristle, 
tbe tip of which divides Into two, distal end of each submedian lip dividing into 
two short laterallrdlrected processes, ventral and dorsal Ups short, conical 
Behind origin of Ups arises a cutlcular frill, with free outer edge, 0 02 mm wide, 
marked with circular concentric strlatlons, parallel to its edge Head In this 
region 0-12 mm. diameter, and followed by somewhat constricted neck region 
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widening after 0 06 mm to form body proper Buccal cavity 0 07 mm In diameter 
squarish In side view lined by thick chitln base 0 1 mm from anterior end of 
submedian lips Oesophagus about 142 (or less) of body length widening 
towards Its posterior end to become sunounded by sheath like granular prolongs 
tion of intestinal wall Neive ring sui rounding oesophagus about 0 6 mm from 



lobes of bursa 16 head 

rig 26 t ualabatut head 
Figs II 14 and 26 to same scale 

Figs 17 11 Poroscmlololmu* collar!* 27 head IS anterior end 11 half of bursa 
ventral and lateral lobes folded over dorsal lobe All figures to same scale 
Fig 10 UapUttonema typicum head 

Figs. II 12 JMeropoetroapyltw lesoaejt 11 head sublateral view 32 bursa 
Fig 11 M xcallabia* head 

Figs 24 16 it dittimUit 14 bead 36 bursa 36 posterior end of female 
Figs 10 It and 14 to same scale figs 12 12 and 16 
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•ulterior end of body, cemcdl papillae long, thieadllke, about halfway between 
nerve ring and frill, excretory poie about 0 2 mm behind neive ring 

Male Butsa large, ventral lobes sepaiate tiom one another, joined to lateral 
lobes, dorsal lobe ptolonged with rather laige median indentation Ventral lays 
long, parallel, cleft neatly all tlicit length Lxteinolateial lay ahoit, about half 
length of laterals, externo dot sal two thiids length ot lateials with which It ailses 
Laterals long, parallel, chft neatly all theh length Lot sal tay vety btoad at 
base, giving off at about mid length a pan of lateial club shaped branches, and 
soon afteiwards dividing Into two club shaped rayB forming an aich teaching into 
piolongatlons of the dorsal lobe Genital cone with Bmall button like structuie on 
its tip Spicules 4 06 mm long In a male 16 mm long 1 4 of body length with 
striated alae extending neatly all then length widening neai distal ends Spicules 
difficult to trace In whole specimens, and have to be dissected out Gubciniculuni 
0 08 mm long, canoe shaped 

Female Body tapering to a pointed tall Intestine nan owing suddenly about 
0 3 mm ftom anus and sutrounded by natrow band of tissue (glandulat 7 ) before 
passing to anus latter 0 7 mm ftom tip of tail Vagina thin, long vulva ibout 
0 36 mm in front of anus, eggs 0 09 mm by 0 07 mm 

Mapilsioneuv, n gen 

Since males have not been found, we cannot give a complete diagnosis 
Tiichoneminae Anteiioi end rounded, no mouth collai bIx equal elongate 
papillae atound mouth deep buccal cavity supported only by nattow ring of 
chitlnous substance near Its base oesophagus of unifoitn width Male unknown 
Female with tail tapering to a point vulva Just m fiont of anus From stomach 
of marsupials Typo M typicum n sp fioin Wauopus ualabatu\ Lower 
Hawkesbury 

This genus differs from its neatest relatives Maiiopostrongylus and Cloaana 
In the absence of a leaf ciown, and In the possession of s«\ equal oiil papillae 
It dlffeis from Buccost rang yin \ in the structure of the buccal capsule and from 
Rpirostrongylus Y ft M in the absence of the leaf ciown and in the chuacteis of 
the buccal capsule The geneilc name is piopoaed In recognition of Dr 
Maplestone's conti lbutions to Australian helminthology 

Mapiestohewa typjottm, n sp Fig 30 
From Macrop us ualabatus, Lower Hawkesbury 

We bavo examined only two immatuie female specimens They aie small 
and colled, about 61 mm in length Flattened anterior end with six shoit thin 
digitate papillae surrounding wide mouth, latter leading into large cavity, 40g 
long, 85g In diameter This cavity, at about thieefouiths length, Is suuounded by 
i lng of chltln 8g long, 5g thick No leaf crown Oesophagus 0 95 mm long, rather 
wide, slightly enlarged towards posterior end sui rounded by nerve ring at about 
end of Its anterior half (0 4 mm from head), excretoiy pore just behind this 
level, 0 47 mm from head end Body tapering gradually at posterior end, tail 
pointed. Up curved dorsally The vulva can Just be distinguished, 0 26 mm In 
front of the anus The latter is equidistant from the vulva and the tip of the tall 

Macropohtrohgtltjb Yorke ft Maplestone 1926 
This genus was based on M macropostrongylus Y ft M (type) and M austraits 
Y ft M from Macropus sp from North Queensland Baylls (1927) added a third 
species, M yorkei, from the same region Wood in 1930 described M bayHsi from 
Macropus robustus uooduardi M macropostrongylus and M yorke t were recorded 
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by us fiom Queensland wallabies (1939) We now add two new species from the 
led necked wallaby and one fiom M ualabatns in New South Wales 
Magropc ma inoyltjs ucsoniir n sp 1 ikb 31 32 
From stomach of itau opus ruficollis Sydney Zoological Gardens 
Short woims tapering more towaids antcnoi end Mile 6 2 8 4 mm female 
about 10 7 mm Antciloi end with two large piomlnent lateral papillae and four 
sm ill submedian papillae the latter eith with two shoit bristles Buccal capsule 
about 0 04 mm long and 0 02 mm In diameter m male wall not regularly 
chltlnlzed but middle part (le middle longitudinal layei) most stiengthened wall 
ending anterloily in six (perhai* eight) lounikd knob* presumably corresponding 
to a leaf ciown Oesophagus about 0 96 mm long (In male) compnslng two 
parts a longer intci ioi about the middle of which is the nerve ring ind a shorter 
posterloi poitlon nanow at tin beginning but widening to a bulb Lxcretoiy 
pore not detected cervical paplll ic long hair like at 0 25 mm from interior end 
of woim 

Malt- Spicules seem to vaiy in length in specimen* otherwise Identical but 
they are always short 0 36 0 7 mm stout ends tapeilng rounded wide stilated 
alae extending neuly to tip lluisa large doisal lobe longest vential lobes 
short joined vent rally Ventril lays long thin cleft nearly all then length 
lateials and exti ino doisal* msing fiom same loot long thin medio and postero 
lateials longest cleft half then length Doisal lay bifurcating after half its 
length each blanch giving off stout litu il lay fiom its midhngth Genital cone 
veiy small 

t i male Uteri paiallel ovcjectois 0 16 mm long vagina about 0 25 mm long 
vulva about 0 9 mm and anus at 0 6 mm fiom tip of tail 

This species closely lesembles M mauoiostiongylui but differs fiom it in the 
length of the spicules and oesophagus as well aB in the shape of the female tail 
and In the characters of the head 

It is named for Mi A S It Souef Dltector of the Sydney Zoological Gardena 
and authoi of impoitant works dialing with Australian vertebrates 

Mai ROPOSTBOgOYi i « w vilabiaf n sp Fig 33 
From stomach Mutropux rufliollxs Bathurst dlstnct 

Male 8 4 mm female 114 mm long cuticle maiked with fine striatums 
Anteilor end blunt mouth collar with six small rounded papillae Buccal capsule 
0 045 mm deep and 0 025 mm wide (internal measurement) except at anterior 
end wheie wills bend outwatdB walls much thicker in posterior half than in 
anterloi Shoit leaf ciown piobably present aiislng from anterior end of capsule 
but numbei and shape of elements indistinguishable Oesophagus about 0 8 mm 
long with wldei anteiloi part and short thin posterior pait ending in bulb Nerve 
ring appeals to be around thinnei part of oesophigus Cervical papillae long 
threadlike at 0 25 mm fiom anterloi end of worm 

Male Spicules short about 0 8 mm long 1 10 of body length with wide 
striated alae and bluntly lounded tips Buisa laige ventral lobes small not 
Joined ventially and almost sepnate fiom lateral lobes dorsal lobe wide long 
Condition of specimen pi evented disposition of bursal lays from being ascertained 
accurately Vential lays shoit paiallel ilmost to edge of bursa exteino lateral 
ray divergent from laterals for roost of its length lateials stout cleft for half 
their length and reach lag almost to bursa exteino doisal arising separately long 
stout not reaching edge of buisa Dorsal lay Indistinct two main blanches 
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apparently leaching edge of dorsal lobe and each giving off a lateral ray at about 
mid length Genital cone short 

Female Ovejectois long, thin, vagina shoit, wide, vulva 0 8 mm, and anus 
OS mm from tip of tall Tail long, tapeilng, ending In point Eggs 013 mm 
by 0 07 mm 

This species closely resembles Hpirostrongylui npirosttongylus Y ft M 1926 in 
the arrangement of the buccal capsule, but those authors do not Indicate the 
presence of oral papillae It has been assigned to Macropottrongyliu on account 
of the buccal capsule, leaf ciown, shape of bursa, general an&ngement of rays, and 
character of female tall, but it dlffeis from other species of this genus In that 
the lateial and submedian oral papillae are of equal else 

Macbopostbonqylus dissimius, n sp Figs 34-36 

Fiorn Macropu* ualabatui, Lower Hawkesbury 

Rather plump worms, males 6 5 mm females often colled, 6 8 mm long 
Anterior end truncated, bearing foui small conical submedtan papillae and two 
very small laterals Buccal capsule continuous fiom oi.il opening, 10m deep, 16m 
In diameter, with chitinlzed walls Oesophagus widening gradually towards base 
066 mm long Nerve ring at 019, ezcretoiy pore at 0 48, and thieadlike cetvical 
papillae 0 1 mm from anterior end of worm Anteitor part of Intestine sunounded 
by granulai lobes 

Malt Buisa large lobes not deeply sepal a tin) fiom one another, rays all thin 
and reaching neatly to edge of bursa exteino lateril divergent from laterals, 
exteinodoisal aiislng sepaiately dorsal lay stoutei bifurcating aftei half Its 
length, each branch immediately giving off a lateral lay almost as long as itself 
Genital cone small, pointed Spicules 0 7 mm long, 1 9 of body length, with wide 
striated alae Apparently two gubeinacula, the larger of which is more anteiiorly 
situated and may be a chltinlzation of the spicule sheath 

Female Body tapeilng suddenly at vulva tall pointed, backwardly dhected 
Ovejectors 0 3 mm long, vagina 0 35 mm long vulva 0 29 mm and anus 0 2 mm 
from tip of tall Eggs 80m by 60m 

This species Is placed In the genus with some leserve because of the absence 
of a leaf crown and because the submedian papillae aie laiger than the lateials 
It seems related to M yorkit which It resembles in many features but dlffeis in its 
much smaller size, in the shape of the buccal capsule, and In the absence of a leaf 
crown, which we have iecognl*ed in our specimens of yorlee t, though Baylls 
regarded Its presence as doubtful 

Buccostbongylus Johnston A Mawson 1989 

Although the general appearance of the head of two species now to be 
described, BuccoUrongylai tetxfer and labiatui, does not at first sight suggest that 
they belong to the same genus, they have essentially similar structure, the chief 
difference being In the site of the oral papillae and lips In these features they 
represent extremes of which the type species of the genus, B buccalxs, is the mean 
There Is also a difference in the formation of the leaf crown which in the type 
Is formed by the Indented anterior edge of the buccal capsule, but In B setlfer by 
an accessory projection Inwardly from the anterior edge of the buccal capsule In 
the latter aperies there Is also a difference In the form of the dorsal ray, the lateral 
branches coming off before instead of after the bifurcation, but these variations 
are not considered sufficient to justify the erection of a new genus 
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Buc< OMTKomm.ua am \na Johnston k Mawaon 1939 
This apecles has been found in Man opus ihitidu fiom New England, the 
nematodea possessing lips slightly moie piommertt and the spicules a little longer 
than those desciibed pieviously fiom Queensl ind mateiial 

Buixostboiu.ii us \umikaiih Johnston k Mawaon 1939 
Specimens of this species weie found In Mauopus ruficollts from Bathurst 
district Pieviously recorded fiom two othei species of Macropus from 
Queensland 

BuxoSTSONUYLUB LABIA! i h n sp Figs 37-38 
From stomach of Maciopus rufltolhs Bathuist dlBtuct 
Woims slendei, shoit, usually coiled Male 3 7-4 3 mm female 5-3 mm long 
Cuticle marked with tine longitudinal stiiations Cuticle of mouth collar raised 
Into six lounded lips, outgiowths of the subcutlculai tissue between these foim 
six small lounded papillae foui submedlan lips each with a bilstle, two lateral 
Ups without bristle Cuticle aiound mouth fuither raised into < 8 perioral lips, 
the vcntrals being largi r than the othei s 

Within the mouth is a long btmight chitlniccd buccal capsule oi vestibule In 
all specimens this is veiy indistinct, only its outline and posteiloi limits being 
perceptible Its teiminatlon is 0 043 mm from top of lips and about 0 01 mm wide 
(external), but the anteiloi end is not cleai It ib not stiiated Oesophagus thin, 
0 56-0 75 mm long, 1 7 6 of body length, terminating in large distinct bulb Nerve 
ring sui rounding oesophagus it about half length ixcictoiy pore Just behind 
nerve nng ceivlcal papillae not obsetved Intestine without pioccsses aiound 
base of oesophagus 

Malt Spicules about 1 mm long, 1 37 4 3 of body length with very wide 
striated curved alae distal ends of spicules lying togdhei, each surmounted by a 
small disc of thin (hltlnous mateiial dubeinaiulum piobably present genital 
cone short Buisa wide, much Bhortei venti illy than doisally, lobes not sepaiated 
by deep Indentations Vential lays paiallel neatly leaching edge of buisa and 
cleft nearly all their length Exteino liteiil and exteino dorsal shortei than 
laterals with which they arise and lifting side wall of buiBa lateials reaching 
practically to edge of bursa, and cleft foi half length Dorsal ray long, bifurcating 
after one quartet of Its length almoHt immediately afteiwaidH each branch giving 
off a short lateral lay and then continuing neatly to edge of bursa, the two branches 
coming closet togethei neai theli distal ends 

Female Body tapering rnpidly but evenly from legion of vagina to end in 
blunt point Ovejectois about 0 0 mm long nauow vagina about 0 3 mm long, 
vulva 0 87 mm , and anus 0 3 mm from tip of tail Eggs in vagina about 0 09 mm 
by 0 06 mm 

This species differs fiom R utifer chiefly In regaid to the lips and papillae 
Buccostkonoyh b srrmB n sp Figs 39-41 
Fiom stomach of Mairopus tuflcollts Bathuist district 
Short worms, tapenng to both ends, tending to be somewhat colled Cuticle 
with line longitudinal strlations Male 4 8 mm female 6 5-7 mm long Mouth 
surrounded by six low rounded papillae, each with a tapeiing bristle, those in 
■ubmedian poeltlons being very long, and the two lateials short The buccal 
capsule differs from that in other members of this genus in being much longer 
(0 075-0 085 mm) and in enclosing a wider cavity near Its anterior end, where 
the walls become nan owed to a line rim around the mouth This enlarged part is 
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0 016 mm vide and about 0 02 mm deep while the succeeding portion la 0 01 mm 
in internal diameter It differs also in having a definite leaf crown of a few 
(4 perhaps 6) elements projecting fiom the wall of the anterior wide part of 
the capsule 



Figs 42 46 Cloacina expvnta 42 hoad 43 bum 44 posterior end of female 
46 anterior end 

Flga 46 48 O obtusa 46 head 47 bursa 48 posterior end of female 
Figs 42 and 46 to same scale figs 46 46 and 47 figs 44 and 48 
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The anteiioi uid diffeiu fiom thit of i li 11 yngostiongyles m that theie is no 
dlffeientlatlon Into buccal capsule ind vestibule ^tiie whole Btiuctuie lefened to 
above as buccal capeule being a continuous cylinder iheie die also no stiiatlons 
on this Btiuctuie Theie 1b hb in othei species of Bun ostrongylus a slight 
Inflation of the cuticle aiound the inttiloi end 

Oesophagus 01 mm long with two i utH i long wide anteiioi and a shoitei 
nanow posteiioi tin lattci teimlnstlng In i Blight bulb Neive coid not seen 
Excietoiy poic mai poatenoi end ol intcuoi poitlon of oesophagus 

Mali Spicules stout 13 14 mm long 1 4 of body length with wide stilated 
alae extending almost to th« lounded tips Bui si vuy closely lesembllng that of 
phaiyngostiongylcs In being am ill and coveted with papillae on innei suiface of 
vential and lateial lobes Lobes well stpai ited fiom one anothei doisal widest 
and longest Exteino latei il tnd < xt< ino doisal i lys shoitei than lateials with 
which they ulse piojectlng on will of bmsa Doisil iav with two lateial blanches 
at about Its mldhnglh the iniln stem continuing a shoit distince befoie dividing 
Into two lays leaching edge of buisi litei il bi inches stout entenng Into doreally 
projecting pockets of buisal wall bubei n iculuni not obseived 

temab Body ending in tapeung pointed tall ibout 0 3S mm long distance 
from anus to vulva about 0 28 mm Uteit long sti light oveiectois n u iow v igln i 
wide quite long eggs (In vagina) ib« ut 012 mm by 0 06 mm 

This species difteis tiom othei membeis of the genus in the length of the 
buccal capsule piesence of a leaf down fonn of bit m ind shape of female t ill 

CiouiM I instow 1898 

This lmpeifectly chaiacteuzed genus w is known only iiom the type species 
C dtt/iH fiom a willaby in New Bntun In 1938 we m cognized lepiesentatives 
amongst Austialun mateilal md is i i»suit win able to give i dlignosls dlfteren 
Hating it fiom Mm im; osfi jiit/i/lm and to idd iltteen new species fiom Cmtial 
Austiallin kangtioos ind willibics A study of nmteilil fiom Queensland has 
peimitted lecognition ot five idditional species (1939) We now deBcilbe five 
moie new foinis ind mold tin onuiunci ol foui known spccieb fiom New South 
Wales M ici opodb 


Cioicim vxi vnsi n sp 1 lgs 42 45 
Fiom Mmiopus naj i (oonimbU (coll A s leSoucf) 

Male 9 6 mm femilc 15 IS mm cuticle widened at level of base of Ups 
Inflated icgion thinning out to end neai the level of the posteiioi end of the 
oesophagun buccal cipsule 0 05 mm di imetei 0 01 mm long Oesophagus 0 55 mm 
long neive <oid it 0 3 mm cxcutoiy poic at 1 mm (te about 0 35 mm behind 
end of oesophagus) and ceivical papillae at 012 mm fiom head end 

Mali Buisa as m l longispuulata spicules 5 8 mm 1 17 of body length 
famuli Anus it 0 3 mm and vulv i at 0 4 mi i fiom tip ot tall eggs 014 
by 0 07 mm 

This species closely lesembles t longnpu ulata In geneial foim shape of 
bursa, oesophagus submedian papillae shape of posteiioi end of the female and 
spicule body length latlo It dlffeis In the following featuies slightly gieatei 
length gieatei extension backwardly of the widened cutlculai legion at the head 
end, wldei buccal capsule with thlckei shoitei chltlnous ung absence of lateral 
papillae ceivical papillae nearei anteilor end and the longei n&nowei vagina 
The specific name Is given because of the wide cutlculai Inflation anteiioily 
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CroAciNA obti ha n sp Figs 46 48 
Fiom Mttcropui major Coonamble (coll A S Le Souef) 

Males 11 6-18 mm long females 18 22 mm not tapei lng mat kedly at anterior 
end which la truncate six luge lip* submedians with small two jointed papillae 
Buccal capsule 0 066 mm wide 0 015 mm deep with base 0 04 mm fiom top of 
lips Leaf crown of six elements arising fiom base of capsule and bluntly pointed 
at distal ends Oesophagus 0 76 mm long widening at base sun ounded by nerve 
ring about its middle Excictory poie just In fiont of posterior end of oesophageal 
teglon thus ncive ring is 0 36 and excietoiy poie 0 68 mm from anterior end of 
woim 

Mali Bursa laigt lobes not deeply sepaiated Ventral rays togethei extending 
nearly to edge cleft for most of theii length evteino lateral stout tapering almost 
leaching to edge late ills extending neatly to edge cleft foi thiee fourths of tbeir 
length tips sepai ate extei no-dot sal auslng sepuately shortei thin laterals 
Doisal tay stout blfuiciting aftu one thud length each bi inch ending in two 
shoit piocesses of which outei is nhoitei and stoutn neither teaching edge of 
buisa Spicules about 3 6 mm long 1 3 of body length Oubemaculum absent 
Genital cone very sho t iounded 

female Body tapering suddenly beyond vulva to end In pointed doisallv 
dliected tall 0 27 mm long Vagina about OS mm long vulvi 0 2 mm in fiont 
of anus eggs in vagina 0 1 by 0 05 mm 

This species lesembles ( maaopodxs in its head legion but dlfTeis In its 
gieatei length blunt elements of the leaf eiown longei buccal capsule and in 
the spicule body length latlo The specific name is given on ucount of the 
blunt tips of the elements or the leaf crown 

Cioacina MAONIPAPJII \ta n sp Figs 49 52 
Fiom Mairopus majoi (type host) Coonamble (coll A 8 Le Souef) and 
M i ufui Wentworth (coll A L Rail) 

Male 10 11 mm female 12 15 mm long he id with six low lips snbmedlans 
with long two jointed papillae lateials each with small papllli buccal capsule 
0 032 mm diametei 0 01 mm deep base 0 02 mm fiom top of lips Elements of 
leaf crown arising from base of cipsule shat ply pointed with lips incurved 
Oesophagus 0 76 mm long (In male) wldei at base but without definite bulb 
Nerve ling at 0 35 mm excretoiy poie at 0 7 mm and cei vical papillae at 0 09 mm 
fiom anterioi end 

Male Buisa large lobes not deeply divided except ventrils which aie separate 
from one anothei Vential rays long cleft neariy all then length extei no lateral 
long laterals cleft for thieefouiths length leaching nearly to edge of buisa 
extemodorsal as long as and arising with lateials Doisal iay blfuicatlng after 
one third length each branch giving oft a shoiter lateral lay after half length 
neither reaching edge of bursa Spicules 3 8 mm long 1 37 of body length 
Genital cone small accessory cone of two prominent processes Oubemaculum 
not seen 

Female Poaterloi end tapering giadually fiom teglon of vagina tall 0 23 mm 
long ending in point Vagina long twisted vulva 0 35 mm in front of anus 

This species resembles Cloanna curta and ( uallabwe In the head region In 
general characters It suggests the latter species but diffeis from It In slse form 
of the dorsal ray spicule-body length ratio absence of definite oesophageal bulb 
and less sudden tapei lng of the posterior end of the female 
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ClOACIIA WAII ABIAI n HP 1 IgS 53 64 
Fiom Maciopus ualabatui Lower HawkeBbuiy district (coll J B Cleland) 
Only five specimens found 4 6 mm long Borne rather colled Apparently only 
foui outer lips the Uteials being absent and theii position maiked by a pair of 
small conical papillae submedians each with long two Jointed papilla Inwardly 
from ontei lips and fiom lateial papillae aie six distinct lounded Inner lips 
Inwardly fiom these lattci piojectmg beyond them Is the leaf ciown of six finely 
pointed tnangulai elements 0 04 mm long auslng fiom base of bucctl capsule 
lattei 0 038 mm In dlamttei internally 0 01 mm long with walls 4 m thick 
Oesophagus 0 65 mm long widening towuds bast to i moie oi leBB definite bulb 
nerve ling at about mid oesophagus exuetoiy poit at level of thiee fouiths length 
of oesophagus Ceivlcal papillae long thieadllke about 015 mm fiom anterloi 
end of woi m 

Male bpicules about 0 9 mm long 1 4 tf body length thin with \ery wide 
striated line Ventral lays long thin deft about lnlf length exteino lateral 
stout tapenng ltteials thinnei and longci tvteinodoisil ailsfng with lateials 
shoitei and dlveigent fiom them Dot sal tay blfuuatmg nea Its oiigtn each 
blanch continuing neatly to edge of bursa and giving off Bhoitei lateial lay after 
about onethlid of Its length Gemtvl cone veiy Bluit accessory cone of two laige 
piojectlng lobes 

Female Body tapeilng suddenly beyond vulva which Is 0 5 mm In front of 
anus tail about 0 3 mm long ending In lounded point vagina long nairow eggs 
0 08 by 0 04 mm 

This species most closely lesembks ( lobntu In the geneial appeal ance of 
the head but differs In the spicule body length ntlo shipe of the doiBal ray 
length of vagina and in the position of the extretoi) pore is well as In the 
lather dlffeient conflgut ition of the head region 

Ciovuxa TIKTIIUR n sp Fig 55 
From Maciopus tl etidis New Tngland 

Only one female found 6 5 mm long Lips not distinct foui submedian 
papillae ailslng fiom elevations of mouth collai (ich papilla consisting of two 
thin Joints leaf crown ailslng from base of buccal capsule giving appeal ance of 
six rounded innei lips on two of which the Innei edge ran be seen piojectlng as a 
pointed tip like the lear ciown elements in other species of (loadna similar 
pointed tips piesumed to be present on othei lips though not seen Buccal capsule 
0 065 mm diametei of uneven height (0 008 mm 0 01 mm ) base 0 034 mm from 
antenoi end Oesophagus 0 8 mm long wide straight Nerve ring at 0 26 mm 
and ceivlcal papillae at 0 09 mm Tiom anterior end 

Posterloi end of body tapeilng to a doisally directed point tall 0 2 mm long 
Vulva 0 35 mm fiom tip of tall Specimen is probably young eggs being present 
only In uteius wheie they measure 0 11 by 0 08 mm 

This species differs from all known species In the wide shallow buccal capsule 
the long thin papillae at the anteilor end and the rounded ends of the elements 
of the leaf crown 

Cioaciwv siMiiis Johnston * Mawson 1939 
Females from stomach of Mairopus thetxdU New England 
These nematodes veiy closely lesemble C stmilti and O petrogale but since 
males aie absent it Is difficult to place them exactly The head differs from that 
In these species in having a relatively wider buccal capsule thinner papillae and 
less obvious llpa The distinct leaf crown the presence of a lateral papilla the 
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deep buccal capBule and the long thin antei lot ly placed ceivlcal papilla suggest 
both these species The posteiloi end has the chaiacteilstlc ahoit conical tall, long 
vagina with lathei small eggs and anus equidlstaht fiom the vulva and the tip of 
the tall The positions of nerve ring and excietory poie agree most closely with 
those in C utmilis but the oesophagus differs slightly In shape, the teimlnal bulb 
being mote distinct and larger 

The paiasites may be placed piovlslonally undei C nmtlM 

Oiovuxv hvwroitohi w Johnston ft Maw non 1938 
This species was lecognlzed amongst inattual flora Vauopus th<ti<Ui from 
JJew England 

Ciomina loxoispici i u v Johnston ft MawBon 1939 
We have Identified the species fiom Him opus > ufui fiom Wentworth, South¬ 
western New South Walts (coll W L Rail) 

Ciovciw wACMoronis Johnston ft Mawson 1938 
From Vanopui it a labatut Lowei Hawkesbuiy distilct (coll J B Cleland) 
Our specimens dlffei a little fiom those fiom Cential Australia the oesophagus 
being somewhat longei and spicules slightly shoiter The geneial features and 
ariangement of paits howevei, aie similar in both and theie doeB not appeal 
to be sufficient Justification foi the election of a new species 

Cioacixv HP 

Two poorly piestived female specimens of ( Ioanna weie found in the stomach 
of Macropus thclulis New England lliur condition has not permitted us to 
make a definite identification 

Oiobocvpii vi orate Yoike ft Maplevtone 1926 
The genus was based on female specimens desciibed is Q macropodu, from a 
Noitbein Queensland Macropus sp Recently (1939) we added two other species, 
G u allabati and G afflnts also from Queensland and have been able to extend the 
diagnosis on account of the finding of miles We now add another species, 
O thituhg 

Q touts i pit vi oioss iiuriDis n sp Figs 66-68 
Fiom the Intestine of Mac top us thrtutis New England 

Male 6 mm , female unknown Buccal capsule 60m long, 50m maximum width, 
20m wide at base doisal tooth piojectlng 20m fiom base of capsule Mouth opening 
26m dlametei Oesophagus 0 68 mm, 1 10 of body length Nerve ring and 
excretoiy poie not seen Spicules 0 045 mm, 1 13 3 of body length Bursa with 
vential lobes separated in fiont, vential and lateial lobes continuous, dorsal lobe 
small and elongate Vential lays long, thin, separate, teaching edge of bursa 
exteino lateral stoutei, slightly sboitei than ventruls medio lateral stout, distal 
pait nanowing suddenly posteio-later.il slightly thinner than medlo-lateral, 
nauowlng as in latter luy medio and posterolateral not quite reaching bursal 
edge, evtemo doisal thin, shortei than postero and medio lateials, lalslng edge of 
bursa into papilla like structure Dorsal ray ending in two short, probably 
bldlgltate, piocesses 

The species dlffeis fiom G macropod it (female) in the slse of the buccal 
capsule, lelatlve slse of the dorsal tooth, and length of oesophagus, from O a fin it 
(female) in the term of the cbitinous support for the buccal capsule, and in the 
telatlve else of the tooth, from G uallabiae (male) in slse, relative length of the 
spicules, length of vential rays, and form of the medio and posterolateral rays, 
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Hypobontus Mttnnig 1929 

This genus, belonging to the AncyloBtoraatidae, Necatoilnae, Is so far known 
only from Its type species, H -matropt Mdnnlg, whose name should be emended 
to H macropodts The host was Mao opus rufus from Pietorla Zoological Gardens 
We add a second species, H tlxetidis 

HypoDONrus THmuis, n sp Figs 69-62 
From the caecum of Maciopus Ihettdu New England 

Male about 11 mm long female about 14 mm Mouth collar with bIx veiy 
small papillae, buccal capsule with two doisal cutting plates anteriorly, ventral 
margin notched Dorsal guttei In buccal capsule, ending anteilorly In two short 
lateral aims, nai towing posteiioily Anteiloi end of oesophagus with three pointed 
trlangulai tteth about 30 m long, piojectlng into buccal capsule Ceivlcal glands 
extending back about 0 6 mm fiom anteiloi end Oesophagus 106-11 mm long, 
1 10-11 of body length (In male) Ntive nng at 0 6 mm fiom anteiloi end 
Ceivlcal papillae and excietoiy poie not seen 

Male Doisal lobe of buisa longest ventials not Joined In front Ventral rays 
short, togethei exteino lateial ahoit, tip dlveiglng from lateials, laterals cleft at 
tips, not quite leaching edge of bursa exteino doisal arising sepaiately, tapeilng, 
not reaching edge of buisa Doisal lay blfuieating soon aftei origin, each branch 
giving off a shot ter lateial ray JuBt aftei its mid length, neither blanch quite 
reaching edge of buisa Piebuisal papillae not seen Spicules 0 87 mm, le 
1 12 6 of body length Gubeinaculum large, elongate 

Female Vulva 0 3 mm and anus at 0 1 mm fiom tip of conical tall 
The species closely icsembles H mat lopoths whose males are 13-16 mm, and 
females 17-20 mm long The lelatlve measurements agiee closely the chief 
differences between the two die the shortei gubeinaculum, greater distance between 
the vulva and the tip of the tall, and the lowei position of the bifuiration of the 
dorsal lay 

Auhtrohtrom.ylub Chandlei 1924 

This genus of Tiichostrongylinae was based on A nuuropodis Chandlei from 
Macropus bennettt fiom Zoological Gaidens, Houston, Texas We added (1988) 
A mtnutut fiom M dorsalis m Queensland We now give an account of another, 
A u allabiae n sp 

AUBTBOSrONGVLUS WMI ABTA», n SP FlgS 63-64 
Fiom the Intestine of Maoopus lufltollis, Bathurst distilct 
Woims veiy tightly coiled, tapeilng maikedly at anteiior end, cuticle with 
6-8 longitudinal folds, marked with transversal strlatlons, the cuticle between the 
folds being unstriated The folds begin just posteilor to the dilated cuticle mound 
the head (0 08 mm from anterloi end) and extend in the female to the region Just 
anterior to vulva, In the male to within a short distance of buraa where they give 
place to ringed atilatlons, In the female there is little trace of striatlon between 
the vulva and anua, but on the tall fine tings aie definite 

The worms are characteiised by tegularly-placed masses of gianular tissue, 
forming a projection over the vulva, another a little anterior to the vulva, and 
one In the dorsal lobe of the bursa where it obscures the dorsal ray. 

There are probably four small papillae at the anterloi end, in submedlan 
positions Buccal capsule dome shaped, 0 038 mm diameter at base, 0 088 mm 
long at centre, its thin chitlnous walls with outwardly piojectlng ridge at their 
baae^walls continuous Inwardly with flooi of buccal capsule and cutlcular lining 
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of oesophagus rioisal tooth 0 02 mm long 0 01 nim wide near bone vential tooth 
about 4 m long Oesophagus about 0 38 mm long .widening slightly towards base 
Nerve cord at 0 2 mm and exuetoiy poie at 0 28 mm fi om an tenor end of worm 
MaU About 6 3 6 5 mm long 0 2 mm maximum dlametet Spicules very fine 
pioximal terminations hud to obseive piobably between 0 4 and 0 8 mm long 
Oubeinaculum not seen Burst distinctive In having a \eiy short dorsal lobe ind 
the two lateial lobes extended lateially so thit in then natural position (I e before 
flattening) they fold togethei the bursa then having the appearince of a ventral 
outgiowth of the posteiioi end of the body Lobes not aaymmettlcnl Ventro 
vential lay bonding vent ally posteio vential almost stialght externo and medio 
lateials stout tapeilng with distal ends diveigent fiom one another postero 
lateial thin long exteinodoisal long thin nlsing fiom same base as laterals 
but Immediately Repainting fiom them Uoisil lay shoit thin giving off a lateral 
blanch at each side soon aftei Its otlgin the main Btem dividing into two shoit 
blanches at distal end the literal blanches may bo asymmetrical 

tnnal< About 6 9 mm long body nntowing suddenly about 0 1 mm fiom 
posterioi end to a tipeilng pointed tail Position of vulva (116 mm fiom 
posteiioi end) maiked by piesence of a piojecting mass of gianulm tissue just 
beneath its cuticle piobably a kind of piotective flap somewhat like that occur 
ring in Haemom ftvi Vagina shoit ovejectois musculai uteri diveigent but hard 
to tiace as specimens do not cleai easily Anus piobably at beginning of nanow 
tall about 0 08 0 09 mm from postei ioi end 

The species closelv lesembles A mar inf Ml tit (fiom Uanopui bennetti which 
is the Tasmanian subspecies of M ivflrolhi) but diffeis from it In the different 
form of the buisa doisal ray length of posteio lateial i ly and gieatei divergence 
of the exteino ind medloliteial iajs The chat icteis of the head region bucc il 
cavity and cutlcular ornamentation ate similar 

The species differs fiom A minulm In its gieatei size wider buisa form of 
the lateial lays ind telatlvely shorter doiBal tooth 

AhivmI'TIIhosiroisoyit h Nagaty 1932 

The name was proposed by Nagaty for Tnchoitrongytui atymnn turui Cimeion 
1926 (as type) T uustrahs Wood 1930 and T dtsjiwilto Wood 1930 but no 
diagnosis was given The first was descilbed fiom Maaopwt burnt (ft and the 
other two fiom M uoortuaidt Wood also recoidlng A aiymmittuun fiom the 
latter matsuplal Lent and Fieltas (1934 262) considei the genus invalid 

AsYMlMTHlCObTKONGTltH TB1CH081 81 n SP FlgS 66 66 

From the oesophagus of Trtchosurui laninut Oosford district 
Only females weie collected Veiy thin filiform woims about 4 6 to 61 mm 
long with maximum bieadth about 60m Cuticle with fine longitudinal strlations 
and with more widely separated transveise mai kings Anterior end about 17m in 
diameter apparently surmounted by six lips Oesophagus 0 86 mm long of even 
diameter Vulva a narrow transveise slit 168 mm from posterior end of 
oesophagus and at about mid length of worm uteri divergent eggs large 60m 
long 27m wide Posterior end tapering nai rowing suddenly from anus to end in 
blunt point tall 0 06 mm long 

The absence of males prevents our competing the species with those described 
from Australian marsupials The type A anymnetricut (Cameron), Is described as 
having six papillae and no buccal tooth If these papillae resemble the structures 













BCT0CARPV8 CONFERVOIDES (ROTH) LE JOL 
By Vausu Mat, B 8c , Linnean Macleay Fellow of the Society In Botany 
(Forty-eix Text figures ) 

[Read 17th September 1979 ] 

The Ectocarpales include the simplest known forms of the Melanophyceae 
(Phaeophyceae) Therefore, in any discussion of the origin of a land flora from 
marine plant*, a knowledge of the life history and cytology of these forma is 
advantageous 

The Ectocarpaceae comprise filamentous forms which may hear sexual and 
asexual reproductive structures on the same plant As Knight (1923) indicated, 
a more intimate knowledge of these forms may lead to a better understanding of 
the problem of tha origin of the alternation of generations among algae 

The life history of Pylatella litoraha KJellm has been Investigated by Knight 
at Port Erin, Great Britain (1923) that of Ector arpus alliculoaua (Dillw ) Lyngb 
by Berthold at Naples, Italy (quoted by Knight 1929), by Knight at Port Erin 
(1929), by Kyltn at Krlstinberg, Sweden (1933), by F0yn at Herdla. Norway 
(1924), and by Papenfuss at Wood’s Hole, USA (1935) 

The Investigation reported here has been concerned with the variation in form 
shown by B confervoide*, its host relationships, and particularly Its cytology and 
life cycle The coastline examined in detail extends from Five Islands, Wollongong, 
to Palm Beach, near Sydney, NSW 

SYHTFlff ATICR 

The Specie* —A difference of opinion exists as to whether E nUcnloau* should 
be accorded the status of a species or should be regarded as a variety of 
B confervoide* Batters, quoted by Knight (1929), respects the specles-dlstlnction, 
so also do Setchell and Gardner (1925), although they say “We know full well 
from our own experience that it is difllcult to draw a satisfactory line of demarca 
tion between the two species, but feel that the best we can do is to keep them 
distinct and draw the line somewhat arbitrarily " The distinction, if any, between 
the two species is the utnal presence of a terminal hair on the plurllocular 
structure of B *ilxcnlo*u» and its absence from that of B confervoide* 

If this distinction be accepted, both E confmoide* and B HliuUotu* occur 
near Sydney, NSW Forms corresponding to the typical E confervoide* and 
B silicvlosu* were found, but as a complete series of variation exists between the 
two extremes (Figs 3, 6, 9, etc ), and since plurllocular structures terminated by 
hairs may occur in the form which is usually non haired (Figs 1 and 2), there 
seems to be no reason for regarding the form *iltculo*u* as other than a variation 
of B confervotdea The life cycle of B confervoide*, reported in this paper, Is In 
agreement with that reported previously for B nhcvlosus 

Vegetative Anatomy—The plant is filamentous, growth being Intercalary and 
occurring usually at the base of the filaments (Fig 2) Branching is irregular and 
usually not opposite It occurs by the development of a “blow-out”, usually at the 
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upper esd of a cell The angle at which the branch emerges varies greatly, when 
moat acute (Fig 8a), the branch taper* to a long, terminal hair, the cells of which 
are elongated and possess but little protoplasm The angle of branching becomes 
more obtuse as fewer hairs are formed (Fig 9a) Knight (1929) reports that at 
Port Erin there la an Increase In the angle of branching and a decrease in the 
production of hairs during the course of a season plants in the upper and lowei 
limits of the Ectocarput sone however, maintaining the end of season form At 



Ft* 1 — E confervoidci showing associated plurllocular structures which are either 
hair tipped or not x 48 

Fig i —As Figure 1 but reproductive structures are larger a and b are from the 
same plant x 41 

Fig 3 —a shows the habit of the hair producing form intercalary growing region* 
occurring at the base of the hairs a b (haired plurllocular structure) and r (non 
haired) are from the same plant d and e show variations of the non haired form of 
plurllocular reproductive structure x 48 

Fig 4—An abnormal (bent) plurllocular reproductive structure < 204 

Fig S—An abnormal plurllocular reproductive structure showing branching at the 
apex x 204 

Fig 6—This shows how a stalked terminal plurllocular structure (b) may beoome 
aesalle and lateral (a) by sympodlal development of a lateral branch x 220 

Fig 7 —fihbw* proliferation Into the crumpled empty outer wall of a buret plurl 
locular structure) x 204 

Fig 8 —a shows three cells which occurred In a single branch In l the form of the 
chromatophore 1* handed In II It la Intermediate and in 111 discoid b shows an almost 
reticulate form of fahromatophore c and e show variation In th* shape of the plurllocular 
structures of a fl lament rf shows a constricted plurllocular struoture which is abnormal 
due to failure of » central cell to divide / shows a conical plurllocular structure the 
opposite In form toyuch as In Fig 8b (a b / x 1»« c d e x 48 ) 
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Sydney relatively little of the acute-angled, hair-producing form has been found 
at any time, and no evidence haa been obtained of a sea tonal change In appearance. 

False cortex may occur In the basal portions" of the plant. This Is formed by 
one or more lateral branches, each originating near the base of a cell, growing 
downwards around the main axis (Fig 9 g) Where growth is dense, the loose 
Intertwining of the basal filaments giveB a further measure of mechanical support. 
The prostrate portion of the thallus is poorly developed. 

The Vegetattve Cell—The site of the vegetative cell vanes greatly (May, 1988, 
and Fig. 17); the average measurements are 20-80m x 30a Usually the lateral walls 
are thicker than the transverse ones, but this dlffeience Is less obvious than that 
between the outer and enclosed walls of the plurilocular reproductive structures. 
Chromatophores occur In the paiietal cytoplasm, these lange from laige band¬ 
shaped and spirally-arranged forms (Fig 88), to small, numerous, discoid ones 
(Fig lOo) Usually a single plant possesses one of these forms of chromatophores, 
but Figure 8a shows the transition In u filament fiom one extreme type to the 
other. Closely associated with the chromatophores aie lound, highly retractive 



filament (a, x 48 , b-g, x 804 ) 

FI* 10—a shows an extreme form of discoid chromatophores, as usual, the 
pyrenotds are drawn black 6, o and & (apices of branches) show the habit of this form 

of K oonfervtndci, le broad angle of branching and very little suggestion of hair- 

formation The plurilocular structures po sses s usually not more than one stalk cell. 

e shows one plurilocular structure In greater detail The apical cells have not divided 

as much, relatively, as those in Fig. 9/. (a, e, x 196 , b, c, d, x 48 ) 

Fig 11.—This shows plurilocular reproductive structures which are associated with 
forms as In Fig. 10c a and b ara from the same plant x 104 
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bodies, the “pyrenolds". Usually these appear on the surface of the chromate 
phores, though they may be free except for cytoplasmic connections. Figure 17 
shows the variation which may occur in any one cell. The chromatophore often 
has a gap representing the former position of a pyrenoid. Knight (1929) and 
later Mathias (1926) suggested that the pyrenoid body is a transformed portion 
of the chromatophore. 



Fl« 1*—This «ho«s unilocular atructuroa, sraalle (a) or with one etalk cell (S) 
x *04 

Fie. IS —a shows uni- and plurllocuUr reproductive structures occurrins together 
b shows a series of unilocular structures, which vary In shape, c Is a surface seotlon 
of a unilocular structure, dense cytoplasm and many discoid chromatophores with 
pyrenolds are shown (<i, o. x S04 , *, x 48 ) 

FI*. 14 —This shows Stases In the srowth of the diploid germllns a Is an older 
plant than b In a the upright (II) and prostrate (I) portions of the thallus are dearly 
differentiated, x ill 

Qlistening droplets of fucoean, which ataln red in hydrochloric acid-vanillin 
(Knight, 1929), are usually present, especially near the nucleus. Non-staining 
droplets (freshly-formed fucosanT (Knight, 1929) ) occur mainly near the 
chromatophores, but as hydrochloric acid-vanillin disturbs the cell-contents, the 
original positions cannot be stated with certainty. The else of these globules 
varies, but they are usually somewhat larger than the “pyrenolds". They were 
observed only in fresh material. Further work on the presence and relative 
abundance of fucoean has been done by Knight (1929), who believes it is a storage 
product and has correlated its absence with cell division. The nucleus occurs near 
the centre of the ceil (Fig. 19). The nucleolus msy contain one or more clear 
areas (Figs. 17a and 17ft). 

Reproductive Structures .—'The plurllocular reproductive structures sre very 
much more common than are the unilocular. The plurllocular structures arise ss 
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a short tier of cells occurring terminally or as a side branch. The densely cyto¬ 
plasmic contents of the initials of the reproductive structures distinguish them 
from the vegetative cells. In Figure 24, from'c to b are vegetative cells, while 
those from b to the apex of this same filament will later form a plurllocular 
structure. Bach densely cytoplasmic cell of such a filament divides by vertical 
walls Into first two (Fig. 18), then four (Fig. 20) cells. Further division Is 
irregular, and the position of the cross walls varies (compare Figs. 22 and 28). 
Dividing nuclei were seen in longitudinal as well as transverse sections (compare 
Figs 21 and 26). this indicates that cell division occurs also in the vertical plane. 
The mature plurllocular structure consists of numerous, small cells, approximately 
4 m square, each with very dense contents (Fig. 8/, etc.). The outer wall of the 
whole structure is very much thicker than are any of the Internal ones (Fig. (). 
It remains after the contents are shed and the inner walls mainly dissolved 
(Fig 7) Proliferation is common, l.e new growth occurB at the base of the 
empty case (Fig 7). 

Two extreme forms are found, one in which the plurllocular structure is 
elongated, thin, cylindrical, and terminated by a fine hair This form la stalked 
and usually associated with acute-angle branching (Fig 3). The other form of 
plurllocular structure Is short, thick, lather conical and not terminated by a hair. 
This form Is sessile and is usually associated with obtuse-angle branching (Fig. 8). 
All gradations between the two exist. Both forms differ in the degree of division 
in the topmost two or three tiers of cellB (compare Figs 9/ and 10c) The sise of 
the mature plurllocular structure varies greatly 

Figure 6 shows how a stalked, terminal plurllocular structure (b) may become 
sessile and lateral (a) through the growth of a lateral branch The structures 
shown In this figure are of a form which is approximately intermediate between 
the extremes possible fdr this species. On rare occasions some portion of the 
initial filament of the plurllocular structure may remain vegetative (Fig. M ); 
other abnormal examples show bending (Fig 4) or branching (Fig. 5). which may 
be due to Injury 

Plants bearing unilocular reproductive structures are extremely rare, but those 
that are found bear the structuies abundantly. They are associated with the pluri- 
locular structures on the Bame plant (Fig. 13a). They are oval in shape apd 
usually sessile, but they may possess a one-celled stalk (Fig. 12). Variations in 
shape are shown in Fig 13b No burst or empty containers have been found. 

The initial of the unilocular reproductive structures arises as a densely cyto¬ 
plasmic cell (Fig. 28), In which a central vacuole Is soon visible (Fig. 29). The 
peripheral nuclei and plaatlds are at first Indefinitely arranged (Fig. 80), but 
later they become associated, each group contains a single nucleus and presumably 
Indicates a future xooid At this stage the plastlds are nearer the periphery than 
are the nuclei (Fig 81). 

Either type of reproductive structure is liable to occur in any season. 

Finn OssmvATioiis. 

Diatribution. 

General —K. confcrvoidet occurs in pools in the rock platforms of exposed 
coastal headlands, and is never exposed to the air. These pools nearly all become 
submerged at high tide and some extend downward at least to extra-low-tide 
mark. During the season of most abundant growth, Sctoearpua was found Inside 
Bydney Harbour (Balmoral) and Broken Bay (near Church Point); these places 
are more sheltered than the normal habitats. 
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B confcrvoidts has been found in all ita forma on Hormotira Banksn, wblob 
la at all times the moat common host Similar forma grow also on rocks and wood, 
and on various other plants, Including Viva Colpomenui, Bcklonxa, Zonana, 
Dlctyota, Batgassum Blossevxllea, Amphiroa and CoralUna species Prom this it 
appears that Ectocarpus in the Sydney district Is not dependent on any particular 
host or hosts Knight reports (1923) a definite host correlation In Pylatella 
litoraiu through the season, while Papenfusa (1935) indicates the presence of an 
E »il»cwlo***-host lelationahlp which la obligate in the case of the sexual plant 

Seasonal —During the course of a year there occurs a marked rise and fall in 
the abundance of Ettocarpus The maximum abundance occurs about March to 
April It Is, however, fairly prevalent from January to June and It is possible 
to find plants at all times of the year In pools which are exposed at low tide for 
only a very ahoit time As conditions become favourable a progieasive upward 
migration occurs, the plants occupying positions which are exposed at low tide 
for increasingly longei periods As K tonfenoides ineieases In abundance. It 
appeals on any plants which happen to occur In suitable pools Thus the seasonal 
change Is related to conditions of the pools and not to distribution of a host 
Later In the season the amount of Ettocarpus diminishes, the last remaining 
plants being limited to (1) Deep pools, In which tufts of Eitorarpus occur 
occasionally, (2) Extensive, shallow, cliff sheltered pools, in which Ectocarpus 
grows Uthophytlcally (») Pools exposed for very Bhort periods at low tide This 
zone probably extends below the lowest tide mark and Is the only permanent 
habitat of B con ft n aides 

Local distribution may be affected by a storm the plants on occasion being 
smothered by sand 

As E lonfi rtoxdes glows both on rocks and on Hormaxira Bankm which is 
plentiful throughout the year, the changes In ita abundaUte are not connected with 
substrate As the permanent habitat is rarely, if ever, exposed between tides, it la 
thought that seasonal migration may be connected with changes throughout the 
year in the conditions experienced during exposure Ectocarpus plants in pools 
which are exposed during the day frequently exhibit a reversible plasmolysls, due. 
no doubt, to Increased salinity of the pool water 

Bursting of the Plurllocular Structures and Development of Zooidi 

Plurllocular repioductlve structures at all stages of development may be found 
together No factor could be correlated with the liberation of soolds, despite an 
analysis of the habitat factors during twenty four hours of E confervoidei plants 
growing In a pool at Narrabeen headland Artificial methods which cause bursting 
aie described by Knight (1929), these were not used by the writer 

The bursting of a plurllocular structure commences by a tear which appears 
at the apex, and the contents are freed in sudden bursts through this The Internal 
walls have previously been dissolved After the soolds of the upper half have been 
freed, the rate of liberation becomes more rapid for a time later, however, the 
rate decreases progressively Usually about five soolds remain permanently Inside 
the encasing wall The rounded soolds within the plurllocular structure become 
elongated during a laboured passage through the aperture, they then escape 
lapldly and again assume their rounded form These rounded, freed soolds form 
a dense ellipsoidal or spherical mass at the mouth of the bursting structure The 
outer soolds of this mass soon become pyriform and active, cilia and an eye-spot 
are now distinguishable in addition to the chromatophores and pyrenoids Knight 
(1929) reports that there art two chromatophores in each swarmer Kylin (1922) 



says there la usually only one Aa cells of the adult plant may contain one to 
numerous chromatophores (Figs 8b and 10a) no Importance need be attached to 
the number In the zoold Each soold rotates before moving away and It retains 
this rotation throughout Its motile stage The motile zoolds tend to radiate from 
not congregate about the plurilocular structures On loss of motility the soolds 
again become rounded The time taken for these processes appears to vary The 
Inside of the empty outer wall of a plurilocular structure shows highly refractive 
protuberances these mark the position of former main cross walls Very small 
circular structures apparently of the same substance are freed with the soolds 
The sise of the soolds befoie and after motility Is usually constant A senes 
of them showing progressively greater size may however be found on occasion 
The greater size is due to the presence of a gieater volume of cytoplasm than Is 
normal It Is suggested that the variation In else of these zooids depends upon the 
Irregularity In the divisions of the plurilocular structures before bursting and is 
in no wise connected with fusion Equally large zoolds may be found at the mouth 
of or inside the plurilocular structures The Inequality of size of the divisions of 
the unburst structure is shown in Figure 9 c 

No sign of fusion of the soolds was ever observed so that the zooids of the 
plurilocular structures function as zoospores teproducing the plint a sexually 
The resting zoospore has a thin enveloping wall On germination the contents 
pass out of this to form a rounded mass from which a filament later arises This 
produces a branching system of prostrate and upright filaments (Fig 14) In 
some Instances the substrate may be the parent plant but it is thought that such 
epiphytes do not develop to maturity Sometimes a loosened zoospore may 
germinate within the encasing walls of a plurilocular zoosporangium Material 
kept in the laboratory in tanks showed the development of unloosened zoospores 
(aplanospores) from within the zoosporangium the filaments grew freely through 
the surrounding walls A similar development in another species has been seen 
under natural conditions Kylin (1938) describes the development of F rtlicvlottu 
In detail 


Host Rxi ationbiiips 

Parasitism has been reported In E Padtnar Sauv by Sauvageau (quoted by 
Williams 192S) this suggested the advisability of an investigation of 
E confervoidet from this point of view Plants of Hormotlra Banktii (Turn ) 
Decne and Colpomenxa rtnuona (Roth) Derb and Sol on which E confervoide* 
was growing were examined In section The methods used In fixation staining 
etc are described under the heading Cytology 

In Colpomenxa the large central cells were unaltered but the arrangement of 
the small epidermal cells was disturbed by the filaments of the Ectocarpxu In all 
cases the filaments of Eitocarput appear to pass between the epidermal cells 
displacing them but no case has shown the development of baustorla and there 
is no close apposition between the cells of the two plants (Figs S3 and 33) We 
may say then that E confervoxdn on C txnuota behaves as an epiphyte the basal 
portions of which are endophytic 

The results obtained in the case of Hormonra were rather more unusual The 
epidermal cells of this plant develop a thick cutlcle-like layer to their outer wall 
This layer is periodically shed a new one replacing it (Fig 37) A cast of the 
cell detail of the flant surface Is retained usually by the portion shed Successive 
layers may remain superimposed on the plant (Fig 33) When epiphytes often 
including Ectocarpus are present on the surface of the cuticle they are shed with 
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It (Fig. >7). However, Betocarpus is able sometimes to continue growth through 
the "cuticle" layer* aa they are produced (Figs. 14, 88). This character, as well 
aa re-lnfection, accounts for the continued growth of EctocarpHt on Hormotira 
throughout the season. In portions of Hormotira bearing Betocarpus, occasionally 
there la no sign of the cutlcle-Uke layer In these parts, the large, Inner, cortical 
cells of Hormonra He nearer the surface, and the epidermal cells are rather more 
loosely arranged than usual. These portions may be termed flctocorpua-galls 
(Figs. 88, 89). No haustoria have been observed, nor Is there very close associa¬ 
tion of the cells of the two plants, so that parasitism does not seem indicated. The 
presence of foreign filaments within the "cuttcular" surface apparently suffices to 
cause Hormotira to develop loose-celled galls, on which the "cuticle" layer Is no 
longer formed. Figure 38 shows the change from normal to a gall. 

It appears that from both Colpomcnia and Hormotira, B confervoidet gains 
position but not nutrition, penetration of the outer layers of the host being 
endophytic, not parasitic. This conclusion Is supported by the abundant growth 
of the same plant on rocks. Furthermore, parasitic algae are usually associated 
(Setchell, 1914) with specific hosts, this la certainly not the case here. 

Cytology and Lim History 

Method. —Cytologies] details were obtained fiom the non-haired variety of 
K. ronfeivotdct. This Is the more common form In the Sydney district The 
plants examined were mainly epiphytes on H. Banktii ; those growing on C sinuosa 
were found to possess the same number of chromosomes Since the forms of 
B. confervoidet found on various hosts (e.g. Viva, Colpomenxa, Bcklonta, Xonaria, 
Dirtyota, Sargassum, Blottevillca, Amphxroa, and Corallxna species) correspond 
microscopically to plants growing on H. Bankmi, it appears highly probable that 
they are cytologlcally identical. A morphological difference has been reported ob 
accompanying a difference in the number of chromosomes, when this has been 
found within the species B. confervoidet (Papenfuss, 193S). 

After fixation In 1% chrom-acetic acid In salt water, the material waa washed 
well and then was embedded in paiaffin Sections for the study of host relation¬ 
ships were cut at thicknesses up to 6g; for nucleai detail the most satlsfactoiy 
thickness was Bg. Staining presented many difficulties. There Is very little 
differentiation shown by Betocarpus when treated with the usual combinations of 
stains. The cleanest and clearest staining obtained was that given by magdala red 
and aniline blue, the sections being left for some days In the magdala red. Iron 
alura-Haematoxylln-light green was the staining combination used for confirmation 
of the chromosome number. 

Observations.—In material treated as described above, the pyrenoid bodies and 
the nucleus appear more prominently than they do In the living state. The 
nucleus, except for the nucleolus, appears nearly uniform, and lightly-stained. The 
single nucleolus stains most heavily at Its periphery; Inside this band there may 
be one, two, or three colourless areas (Figs. 18, 17). 

The cell detail Is shown more clearly by the vegetative than by the repro¬ 
ductive cells. In some cases interpretation of the cell contents of tbs chambers 
of the plurllocular structure is almost lmpoeslbls because of the small else, dense 
protoplasm, and especially the uniformity of staining. 

Tbs diameter of the nucleus usually measures approximately 8-ig, that of the 
nubleolus l-8g. Serial sections Sg thick showed all ne ce s sa ry nuclear detail In the 
one section. 
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The chromosomes are only slightly elongated, It not apherlcal They are very 
■mall, but It is possible to count them, especially when at the metaphase stage of 
division 

The chromosome number in the normal vegetative cell (Pig 15) and In the 
plurllocular zoosporangium (Pigs SI, 22, 25) is It, so that the asexual zoospores 
also have 16 chromosomes Meioals occurs during the formation of the unilocular 
reproductive structure, so that the daughter nuclei and the soolds each carry the 
haploid number of chromosomes (Pigs 30 31) The figures given here are 
similar to those of Knight (1929) 
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From tbe above It uppears that the plant Is diploid (In = 16), it reproduces 
a sexually by means of diploid zoospores which are developed from plurllocular 
reproductive structures. Very rarely unilocular reproductive structures are 
developed from this diploid plant, this development is associated with melotic 
division, so that the zoolds produced are haploid, each carrying eight chromosomes 

IaJc History —It has been shown above that the diploid plant gives rise freely 
to diploid zoolds (from pluiilocular structures) and, very rarely, to haploid soolds 
(ftom unilocular structures). Zoolds from the plurllocular structures (zoosporangla) 
develop asexually, 1 e. are zoospores. Zoolds from the unilocular structures have not 
been observed by the writer. These zoolds occur so rarely that their function 
must be of lelatlve unimportance In this life history. A survey of the relevant 
literature (see below) suggests that their behavlout may be variable Cytologlcal 
evidence suggests they could either (1) fuse, and then produce the usual diploid 
plant, or (2) develop directly to a haploid soma (as yet not found In the Held) 
This soma would be another phase of the life history and would Anally give rise 
to cells capable of fusing and so reforming the normal diploid plant; asexual 
leproductlon of this hypothetical soma would, of course, be possible. If reduction 
division followed the formation of a zygote, the result would be the same as If the 
zoolds had de\eloped without fusion, but a case parallel to this Is unknown 
in the Melanophyceae so far. 

It Is unlikely that haploid plants occur within the district (Five Islands, 
Wollongong, to Palm Beach) examined by the writer. The examination of a wider 
area may disclose their existence, though material collected from some dozen places 
between Sydney, N.S.W., and Brisbane, Qsld , appeared Identical with that which 
was found near Sydney 

No plants of E ronfetvoulrs which differ morphologically or cytologlcally 
from those described In this paper have been found by the writer at any season, 
and there appears to be no relationship between R conJrrvoid.es and Its substrate. 
This differs from where (Papenfuss, 1985) an n and 2n soma have been found. 
Further, there Is no seasonal drift from host to host, as was found In Pylairlla 
litoralis (Knight, 1923) 

Kylin (1983) said: "Dass dlese Pflanzen, wenn sie an der schwedlschen 
WestkUste flberhaupt lebensf&hlg slnd, besonders selten vorkommen, kann gar nicht 
Wunder nehmen, da unllokulire Sporanglen so selten slnd”, and “Wegen elner 
relchen vegetativen Vermehrung der dlploiden Generation mittelst Schwirmer aus 
dlplolden plurllokulkren Sporanglen 1st aber der Generatlonswechsel weggefallen, 
und dbrlg bleiben dann nui dlplolde Individuen.” These statements could well 
apply to the Sydney district. 

The life history described above may be expressed dlagrammatically as In 
Figure 44 The dotted line shows both methods of development possible tor the 
haploid zoolds from the unilocular structures. 

This diagram may now be compared with other published results of Ectocarpus 

Discumnon .—Knight (1923) has shown the life history of Pylairlla litoralis to 
be one of fluctuating alternation with similarity of form. Tbe diploid plant is the 


Fig 30 —a and 0 show longitudinal aectloea of vacuolated unilocular structures 
undergoing simultaneous nuclear division, eight chromosomes appearing In each nucleus 
a Is a surface section Serial sections show seven peripheral nuclei In the next section 
and two surface ones (as here) in the third I Is a more median section than a, and 
shows the vacuole ^occupying a central position, e shows an Initial of a plurllocular 
structure (11) associated with unilocular structures (1) (o, b. x 1,*«0. c, x »1«.) 

Fig 31 —As Fig 30 a and b. but an association of nuclei with chromatopboreo Is 
suggested x 1,310 




rly 

shown. There la no sign of parasitism x 316 

Fig 34.—Penetration of the "cuticle" of Hormotira BankiH by filaments of 
Kotooorpu# x 304. 

Fig St —Aa Fl*. 34, but the Up of the penetratln* filament la flattened Into a 
"holdfaat". x 304 

Ft*. 30.—Transverse aectlon of the thallua of Hormotira Banktii ehowln* abed 
"ontlcle" layer* x 364 

Ft* 37.—Aa FI* 36, but epiphytic Bctorarput Is beln* shed with the "cuticle" x 364 

Fl* 33.—Longitudinal section of a gall on Hormotira BanktH. Aa In Fl*a. 34, 35 
and 36, the "cuticle” la shown as black The large-celled, central tissue of Hormotira 
protrudes towards the surface. Filaments of Botocarput and epidermal cells of 
Hormotira are associated in the gall. The apparent difference In the thickness of the 
“cuticle” on either eld* of the gall la due to the "cuticle” having been torn loose In one 
case, x 60. 

FIs. 81.—The edge of a tall Is shown In 
fl laments of Betooarput is Illustrated x 364 


detail, penetration of 


"cuticle" by 










BY VALXSII HAY 54* 

more prevalent and reproduce* ltaelf aaexually by soolds which aie foimed In the 
plurilocular xoosporangla Reduction occur* in the flrat division of the unilocular 
gametangium, whose haploid xoold* either straightway fuse (Knight, 1939). and 
presumably give rise to the diploid plant or, much more generally, form a haploid 
soma (Knight, 1923) The plurilocular structure of the haploid soma gives rise to 
gametes which either fuse, then give rise to the diploid plant or develop asexually 
to produce anew the haploid soma Dlagiammatlrally this may be shown as 
Figure 40 

Papenfuss (1936) haB summarised the contradictory reports of early workers 
regarding the behaviour of soolds of E stltculotus Sauvageau (1893-7) and 
Kuckuck (1891-1912) held that the zooldfc of the plurilocular structures were 
asexual Kuckuck (1891) and Reinhardt (1884) reported the soolds of the 
unilocular structure as asexual Oltmanns (1899) repotted that sexual soolds were 
produced from the plurilocular structures Detailed work on this species has been 
done by Berthold (quoted by Knight, 1929) Knight (1939) Kylln (1933) F0yn 
(1934), and Papenfuss (1935) 

Plants collected at Naples by Beithold wete haploid with eight chromosomes 
(Knight, 1929) Their plurilocular structures produced gametes which usually 
fused before further growth, but which could develop asexually The culture 
obtained from the products of the plurilocular structures contained Bmall plants, 
some bearing plurlloculai structures only (plants, haploid, ie from the unfused 
soolds*), others beailng pluri and unilocular structures (plants developed from 
sygotes*) It may be that reduction occuis In the diploid unilocular structure, 
the soolds produced then giving ilse to the usual haploid plants Unfortunately, 
work was not continued on these cultuied plants their cytology was not 
Investigated 

Knight (1929) reafllrmed the sexual nature of the xoold* described by 
Berthold and determined the chiomosome number (eight) of the plants which 
grow freely near Naples 

Bjdrn Fpyn (reported by Fpyn, 1934) repeated and extended the Investigation 
of Berthold Gametes from plurllo<ulai structures of plants of different sex were 
mixed and copulation occurred Zygotes with which were associated a few female 
gametes, were then cultured Plurilocular structures on the resultant plants gave 
rise to asexual xoospoies Zoolds from unilocular structures (which might occur 
on plants which bore plurilocular structures) also germinated directly 

Fffyn summarises thus "Es 1st bel dem neapler Material eln Genera 
tlonswechsel vorhanden swlschen elner haploiden sexuellen Generation, die nur 
plurlloculftre Behftlter erxeugt, und elner dlplolden, vegeUtlven Generation mlt 
swel Sorten von Behaltein plurilocul&ie mlt dlplolden Schwftnnern und 
unlloculire mlt haploiden Zoosporen Das* Gameten, die nlcht su Kopulatlon 
kommen, sich parthenogenetlsch entwlckeln kdnnen, hat schon Berthold geselgt, 
dais die sich dtrekt xu Geschlechtspflanxen entwlckeln, wlssen wlr von Hartmann 
(1929) " 

It Is highly probable that the diploid plant, readily obtained in culture, occurs 
naturally at Naples As Papenfuss (1936) says “ It is evident that such 
Plants exist there Both Berthold and Oltmanns observed "neutral** spores from 
plurilocular sporangia, and Oltmanns states that these are generally larger than 
the gametes, facts which Indicate that these sold* were diploid soospores ** 

A diagrammatic scheme Is shown in Figure 41 

The results obtained by Knight at Port Erin were that the plants were 
diploid (sixteen chromosomes) and gave rise to asexual soospores from the 
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plurilocular stiuctures Reduction occurred tn the first division of the unilocular 
structures, the aoolda thereof (each with eight chromosomes) fusing after libera 
tion The sygote produced the normal, diploid plant Diagrammatically thla may 
be represented as In Figure 42 

The main difference between these two seta of results la that the prevalent 
plant was haploid In one case and diploid In the other, also that the plunlocular 
structures gave rise to potentially sexual soolds in one case and to asexual soolds 
In the other 

Figure 46 Is a theoretical scheme showing the range of development possible 
in the complete life cycle of Ectocarpus confcrvoides In certain localities, phases 
of the life history may be abeent The form of the life history occurring at any 
one place may be determined by the habitat there This scheme would account 
for the existence of conflicting reports 

Kylln (1983), at Kristlnberg, found Individuals of E tiltcvlosui (piesumably 
diploid), which bore plurilocular structuies The swarmers from these developed 
directly to new Individuals, which were morphologically the same as the patent 
plant Unlloculai structuies occurred extremely raiely and never in his cultures, 
when present they either occurred alone or were associated with the plutilocular 
structures No haploid plants were found Kylln says “ erklkre ich den 
Wegfall des Oenerationswecbsels mlt elner vegetativen Vermehrung dei vorhan 
denen dlploiden Indivlduen mlttelst diplotdei rein vegetativer Schwkimer rub 
dlplolden plui Uokul&ren Sporanglen " As in the plant cycle as lived at Sydnev, 
the products of the umloculai structuies are negligible, and Kylln says fuither 
(1983) “Prlmdr liegt meinei Meinung nach bel Ectocarpus nltculosui an der 
schwedlschen Weetkilste cln Generationswechsel mlt swei einander morphologlsch 
gleichen Geneiatlonen vor Wegen elnei reichen vegetativen Veimehiung der 
dlplolden Generation mittelst Schwftrmer aus dlplolden plurilokul&ren Sporanglen 
1st aber der Genei atlonswechsel weggefallen, und ilbrig blelben dann nur diplolde 
Indivlduen” These results aie shown in Figure 44 

Papenfuss (1936), at and neai Wood's Hole, found both haploid (eight 
chromosomes) and diploid (sixteen chiomoeoraes) plants The haploid form was 
lepresented only at Penikese Island, 20 miles from Wood's Hole, while the diploid 
plants occur!ed also at Wood’s Hole itself The mote common plant was the 
diploid, and it boie both unilocular and pluilloculai structures Zoolds formed In 
the plurilocular soospoiangU were asexual Melosls occuried during the develop¬ 
ment of the unilocular structures the xoolds produced from these gave rise to 
the haploid soma The haploid plant was inferior to the diploid in slse, length of 
cells, and sise of plurilocular structures These reproductive structuies produced 
gametes, all those from one plant being of the same sex The male and female 
gametes both varied greatly in slse, so, as a result, did the sygotes The sygote 
developed Into the normal diploid plant Parthenogenetlc development of either 
gamete led to the re-formation of the haploid plant This scheme Is lepresented 
dlagiammatlcally In Figure 48 

Fdyn (1934) at Herdla, obtained results which aie in agreement with those of 
Papenfuss 

This life history diffeis from that reported by Knight (1929) In the behaviour 
of the haploid soolds produced in the unilocular stiuctures Papenfuss suggests 
that this difference Is due to a misinterpretation by Knight Kylln (1938) also 
criticises Knight’s work and thinks that the copulation described by her was 
merely thd blundering and sticking together of asexual sooids Knight describes 
fusions as toeing rare and associated with clump formation, the fusing sooids 
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both being motile and taking about 20 minutes to coalesce In contrast Papenfuss 
states that the fusions between soolds from the haploid plurilocular gametangla are 
numerous the female zoolds are non motile at fusion clump formation does not 
occur and the time of fusion is less than half a minute He suggests Knights 
observations were of abnormalities and that both localities piesent life histories 
identical with that repoited from the United States of America Papenfuss reports 
that the haploid plant was absent if the specific host were not present This fact 
may account for Knights failure to find this form at Port Eiln if Indeed it does 
form part of the life history in Britain 




sooids la unknown A haploid soma has not (yet*) been seen 

Fig 46— Betacumfu* oonfrrvoldet ( illicit tosui) theoretical scheme This theoretical 
scheme includes all reported forms of the life history Any haploid soold may develop 
either sexually or a sexually In certain localities a phase of the life history mi) not 
ooeur 
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Whether the Port Erin-Wood’* Hole life-histories ere the same or not, all 
reported life-histories of fl. oonfervoide* (including £. tiliculortu), including that 
presented in the present paper, lit the scheme given In Figure 46. 

Great difference# exist in the proportion of haploid to diploid phases in the 
life cycle—the relative Importance of any phase varying with locality. At Naples 
conditions favour the haploid plant (diploid not yet recorded as occurring 
naturally); at Port Erin, Krlstlnberg, and Sydney, they favour the diploid (haploid 
occurring rarely, if ever) and at Wood’s Hole and Herdla the bslanoe between the 
haploid and diploid phases Is more even—both occurring relatively commonly. We 
do not know yet what factor or factors control these relative proportions, except 
that at Wood’s Hole the occurrence of the haploid phase is known to be dependent 
on the presence of a specific host. In those localities where a haploid soma has 
not been round, unilocular structures are very rare. Papenfuss (1916) eaye: ‘‘The 
absence of the sexual generation of Ectocarpvs In certain localities la due. 
undoubtedly, to an effect of the environment which Inhibits the formation of 
unilocular sporangia. . It Is probable that a very slight difference In the environ¬ 
ment may determine the absence of unilocular sporangia, for the writer found that 
asexual plants growing on Spartina at Grassy Island bore plurllocular sporangia 
only, while the plants which grew on Chorda in the same locality but In slightly 
deeper water, bore both plurllocular and unilocular sporangia.” 

The problem now existing Is to find what conditions are responsible on one 
hand for the production of an abundant crop of unilocular structures as against 
where theie Is an almost complete inhibition of the formation of these reproductive 
stiuctuies. In the first case, an alternation of haploid and diploid somaa occurs 
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(eg Woods Hole lleidla and piobably Niiles) while in the second ease the 
alternation of genciations is ovei whelmed ind tjien lemain no ni practically no 
haploid Individuals (e k Ioit Fun Kustlnbeig and Svdncj) 

The only evidence *t ha\e is to the (ondltions fa\ouiln rt the formation of 
unilocular btiuctuies on asexu il plints is that „nen by Papenfuss (1935) and 
quoted above le tint slightly gieatei depth (01 specifle hosts*) favouis the 
formation of unlloculu stiiuluitB The Tict tint F0>n it Ileidli Noiway his 
reported the oecunenee of haploid plints and Kylin it Kilstinbi ig Sweden has 
been unable to And these suggests that the foini of the life, cycle is detei mined by 
relatively local factois 

It would be most advantageous if on< could conipau the conditions under 
which t lonfeuotde v thuves In those lot ilities In which it his been studied To 
facilitate this compailson theic Is given hue in giaph faun (1 ig 46) an analysis 
for 24 horns of the habitat of h < rnfi not h •> on the coist neai Sydney at the 
season of Its maximum piev ilcncc 


SlMMMlV 

1—An Investigation has been mide of / in/ 11 oidci found glowing on the 
coast near Sydney NSW 

2 -A systematic examinition led to / si/i utosui (Dillw ) T vngb being 
tegaided as meiely a vanety of t ouj 1 1 it \ (Roth) L( Jol 

3— A seasonal migi ition up and down the lock platfoim is it pm ted 

4— Host lelationshlps have been investigated / < infuutl v Ins been Bhown 
to be slightly endophytic in (olpommii unitosa ind Hotmoiuu Baulin In the 
latter cuuous gall foi mations m foimed 

6—A cytologic il Investigation his been c lined < it on F t infrn itrin found 
glowing near Sydney The < lnoniosonie numbeis aie 16 and 8 dll plints found so 
fai are diploid leductlcn division occuih in the unilorulai stiuctuu Asexual 
xoospoies from plurtloculai icpiodiiettve Btiuctuies nnv tindci aitiQcl il conditions 
act as aplanospores 

6—A discussion is given of the life cvcle of A rnf it null i is teporled fiom 
vauous localities Ihe conditions undei which it flouilshes ncu Sydney aie 
noted in Older to facilitate compirlsons 

Work described in this papei was perfoimed by the wntei while holding a 
Caird Scholarship (1938) and a Science Keseaich Stholaishlp (1937) 

This Investigation was c tilled out undo the supervision of Assist int Professoi 
J McLuckie University of Svdniv Thanks ire also due to Di L Fiaser 
University of Sydney foi her issistance and encouiagement and to Piofessoi J 
Turner University of Melbourne foi his ruth Ism of the manuscript 
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A NOTE ON THE, RE EXAMINATION OF AUSTRALIAN SPECIES OF 
CERATOPOGONIDAE (DIPTERA) 

Bv J W 8 Muni. 

(Com mH nit <i led by Flunk H I a plot F K K 8 F / 8) 

(Ihiee Textiiguics ) 

IItcail l >th October lST i ] 

Iu 1889 Skuse descubed 17 species of Cei atopogonldae collected in Aueti alia 
Thanks to the couittsy ot Mi A R WoodhiU and Mi Fiank H Tayloi I hare 
been peimltted to le examine one oi both flexes of 6 ul these spec us namely those 
named by Skuse (< i atopoyon subnitidui aydneyenam mu> morutus moleatua, 
aaatipcnnla and moiwuMlus »nd also the type inateiial ot Cullcoldes multi- 
mmulatUH Tayloi and C ton mu illenus Iayloi 

Two of these species namely ( mm moiatus and C moleatua aie Culicoideu, 
and should be lecognlzable f»om the flames of the wings given by Skuse The 
(lescnptlons of the otheis published fifty yeais ago aie not sufficiently detailed to 
enable the insects to be lecognized now oi to be sepalated from othei species of 
the same gcueia They ate indeed insufficient to indicate to what genera the 
lusccts belong and thus Kiettei (1917) supposed all fout to be LulUoide\, wheieas 
in fact one is Fampomyia one Apelmu and two Du\yhelea 

The bilef notes which follow miy assist m the lecognition of these species 

Fokcipomiii hi HMllin (Skuse) 

Paoc Lixx Sot N S Wills xiv 1S1>9 299 

This insect is a Fompomyia not a ( uhiotdei as Kieffer (1917) supposed 
Dickinson and Hill (1916) and McEachinn and Hill (191b) have lefeired to this 
species in connection with theli woik on Oneltoiena gibaonl but as it is a 
Foiripomyw this rcfeience itquires conflimation The male (which is not known) 
is moie likely to show chaiactei istic featuies but the following details about the 
female may assist lecognition 

? Head with palpi lather dark brown thud segment with deep pit of 
model ate sue Antennie daik biown segments tunning an almost continuous 
setles 4-14 fiom subspheiical to flask shaped, tanging fiom about 9 by 9 to 
10 by 7 (maximum) units * 15 about 15 (including nipple like stylet of about 
3 units) by 6 units Thoiax and scutellum veiy daik biown or blackish Wing a 
unadorned as shown in Skuses figure legs with feraoia and tibiae uniformly 
dark brown, taisal segments (excepting last which is infuscated) paler brown 
Knees not pale No tiblal spines Without scales TR about 3 Abdomen very 
dark brown oi blackish without scales Spermatbecae two highly chltlnised, 
pyriform, subequal, total length about 70m and greatest breadth 46m 


* The unit used is approxlmatelv 3 "m 
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AllHU NUIMIIXHIH (SkUBP) 

Puoc Linn Soc N S Wvi»h xiv 1S 89 302 

This Insect is now much dimaged and larks the hypopygium It Is a species 
of 1 pi fin i not a Culit nl ws Kicffei (1917) supposed but In its present condition 
shows no cleai means by which it might be distinguished from other known 
species 

Oiiuoiiifs mmimchmis (Skuse) 

Psot Linn boe N 8 Wins xlv 1S89 304 

This Insect Is a ( ulicotdes and should bo leadily lecognlzed by the adornment 
of the wings The male (which is n t known) may furnish additional diagnostic 
ehaiacteis The following details about the female may facilitate recognition 

5 Head with palpi very daik third segment longer than fouith and fifth 
togcthei with a sm ill sub ipical pit Antennae biown segments 4-10 from 
sub spheric il to cval tanging fmm about 10 by 10 to 11 by 8 units 11-14 more 
elongate i mgmg fiom ibout 16 by 8 to 31 by 9 units 15 about 31 by 8 units 
without stylet The combined lengths of segments 3 10 4-10 and 11-15 about 88 
73 and 105 units icspectively Wings deusely clothed with maciotilchia which 
Indeed covei almost the whole am face Adornment as shown in Skust s figure 
The pale spot just beyond end of costa is double that enveloping cross vein lather 
small u vei ing only bane of first radial cell T eg s with ftmor i and tibiae uniformly 
dai k bi own Knees not pah T It ibout 2 1 Foui th tai sal segments not cordiform 

(incointH moifhii s (Skuse) 

Proc I inn Sim N <3 Wilts xiv 1889 306 

This Insect is a ( uluoidei, and should be recognizable by the adornment of the 
wings and the caidifoim fourth tarsal segments The male (which is not known) 
may furnish additional diagnostic ehaiacteis The following details about the 
female may facllit ite recognition 

9 Head with antennae brown segments 4 10 from sub spherical to shortly 
ovil langing fiom about 8 by 7-8 to 9 by 7 units 11-14 slightly longer tanging 
fiom about 11 by fl 7 to 14 by 6 units 15 about 21 by 7 units without stylet 
The combined lengths of segments 4 10 and 11 15 about 57 and 72 units 
respectively Wing* with maciotilchia lather scanty mostly at tip Adornment as 
Bhown in Skuse s flguie but in the specimen examined by me the pale spot 
enveloping cross vein lirger coveting proximal half of Hist radial cell and the 
spot between branches of Cu inoie central not abutting on Cu, legs daikish 
brown with pxlei knees TR about 2 2 Fourth tarsal segments coidlform 
( i iicoinis mi i iiwut I iiib Taylor Pig 3 
Avst Zoologist l pt 6 1918 169 

Thanks to the kindness of Mi F H Taylor I have had the opportunity to 
examine two females of this species the type and another specimen taken with it 
A few details may therefoie be added to the original description (published in 
1918) to assist In differentiation from other species now known 

The eyes aie bare natrowly separated above Palpi relatively short the third 
segment inflated about middle with a latge shallow pit which Is subdivided 
lengths of last three segments about 25 8 and 11 units respectively Antennae 
with segments 4-10 oval to vasitorm ranging from about 11 by 8 to 12 by 7 units, 
11-14 more elongate subequal 17-20 by about 7 units 16 about 80 by 9 
(maximum) units, without stylet The combined lengths of segments 8-10, 4-10, 
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and 11-16 about 102 86 and 103 units lespoctlvcly Wings finely adorned the 
distribution ot the pale spots as shown in diagram (Fig 3) In addition to these 
pale spots, certain parts of the wing aie palei than the lest namely the area 
Immediately below R, „ and narrow zones along veins M, M Cu Cu„ and Cu, 
Maciotrlchla abundant covering almost whole surface extipling tadlal aieas, and 
extending to base between M and Cu Legs with all knees daik and a narrow 
pale band both a little above and a little below them T R almost 2 Fourth tarsal 
segments sub cylindrical, not cordlform 



Fig J —Datyhclea anatipniui a (Skust) Hv| cpjfciutn ventral view to 'how ninth 
wgment and tedcagus only 

Kite Z— Daayht-lea mlnuscula (Skuae) Hvpopvglum ventral view A ninth Stgraent 
(at lower magnification than other flaurcs) B vide piece and clasper C harpen 
D aedeaguv (perhaps abnormal) 

Fig J —CuHcoidm mulUmaculati i Tuvlci female DUgram Ij show adornment 
of wing 

Ovsvhusa asrvuifnmm (Skuse) Fig 1 

Pkoc Linn S« N 9 Waim xlv 1889 ^03 

This Insect Is a Daiyhe lea not a t'Mlifoidr* as Kieffer (1917) supposed The 
following details may be added to the original desulption to facilitate future 
recognition 

9 Head with eyes densely hanj Palpi brown third segment about as long 
as fouith and fifth together without definite pit Antennae lather dark brown 
In male, aegments 4-11 gradually nai rowing from about 9 by 11 to 10 by 7 units 
12-14 blnodose elongate, suboqual lengths about 20 units 16 about same length, 
without stylet In female segments forming an almost continuous series 4-10 
from sub spherical to oval ranging in one specimen fiom about 7 by 8 to 9 by 6-6 
units, 11-14 snbequal, about 10 11 by 6-6 units 16 about 14 by 6 6 units without 
stylet The combined lengths of segments 4 10 and 11-16 about 69 and 66 units 
lespectlvely Thotax with scutellum yellow beai ing 6 bilstles and one oi two small 
hairs Wingt well clothed with macrotrlchia which, however, are not as dense as 
Is suggested in Skuse’s figure, but aie distributed in the noimal mannei Second 
radial cell small, almost square In male, slightly 1< nger than broad In female 
Legs with femoia and tibiae daiklsh brown, and taisal segments (excepting 
last which Is infuscated) almost colourless TR In both sexes about 26 4bdomen 
blackish Spermatheca single, highly chitlnlzed collapsed In the specimen 
examined, bnt probably oval Hypopyglum (Fig 1) very dark brown Ninth 
sternlte without bilstles, piolonged posteriorly In middle line as a conical process 
with an expanded and somewhat scoop shaped eud Side pieces sboit, broadest near 
^>ex, claspere short, very dark Harpes apparently similar to those of D timtUt 
Cl tt M, an irregularly shaped transverse band on each side with a rather feebly 
chitlnlzed poeterlor extension between Aedeagus with lateral bars strongly 

denticulated 
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Dasyhh »v mimsciia (Skuse) Fig 2 
Paoc Linn Sot N S Wails xlv 1889 299 

This insect is a Dasyhele i not t Cullcotdei as Kieffer (1917) supposed The 
tollowing details may be added to the oiigintl description to facilitate future 

1 ecognition 

d H 11 with eyes densely hdiiy Palpi daikish biown short thiid segment 
without definite pit Antennae dirklsh brown with ample daik plume and 
Andy scull tuied segments segments 4 11 ranging fiom about 8 by 10 to 9 by 6 
units 12 14 elongate but not tlonrly binodose theii lengths about 16 IS and 11 
units lespectively 15 about 18 by 6 units without stylet Ihortr veiy daik 
biown with traces of usual adornment Scutellum yellowish beating 4 biistles 
Winps with both radial cells cc nipletely obllteiated Venation and diBtwbutton <r 
mat t oti lchia as shown in Skuse s figure but Junction of R squarti raoi e not mal 
Ltgs rathei pale biown (specially segments 1 4 of tai«d TR about 2 Abdomen 
very daik blown Hypopyglum (Mg 2) with ninth stcrnlte devoid of biistles 
piolongtd posterloily beyond atdedgus Ninth teigite with a pall of laige conical 
piocesses postenorly and appaiently no laliy piocesses Clispeis veiy highly 
chltmiaed much attenuated distilly almost claw like HaipeB foiming an 
u regulaily shaped tiansveise band with a long posttilci piocess the end of which 
Is expanded and feebly chltinlzed Aedeagus ptihaps abnoimal In the specimen 
examined isymmetilcal the chituilted pa ts in vential view as shiwn In the 
figure 

I VHloiliLtt nwMrtiiiKMtm (Tayloi) 

Avit Zoologist i pt 6 1918 169 (Ciciitotdet) 

Mi F H Taylci has kindly peimitted nu to examine specimens (females) of 
this species including the type The insect oilginally desciibed (1918) as a 
Cullcoi let would uow be placed lu tho genus I asloheleu Kieffei 1921 It leBembles 
closely L lefanut Carter au Afilcan species and may indeed piove to be conspeclflc 
Veiy similu if not identical foims hive bien taken In Malaya and elsewhere 

Seveidl of the specieB of Lastol tia diffei to only a veiy slight degiee The 
following additional characteis of this species miy therefore be helpful in 
diffeientidting It fiom other species which may be found in Austialia 

The eyes are bare Palpi with third segment much inflated with large shallow 
pit lengths of last thiee segments in one specimen about 15 6 and 9 units 
respectively Antennae with segments 4 10 fum disc shaped to oval ranging in 
this specimen from about 6 by 8 to 8 by 6 units 11-14 elongate subequal 
17 18 by 6 6 (maximum) units 15 about 22 (including nipple like stylet of about 

2 units) by 6 units The combined lengths of segments 3-10 4-10 and 11 15 
about 60 50 and 93 units respectively Wings is in L lefanut but bare aieas 
along veins not quite so conspicuous 1 R about 2 Claws and empodium noimal 
Spei mathecd. single of the Bame type as that of I lefanut its diameter about 70g 
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TAXONOMIC NOTES ON THE ORDER DMDIOPTFRA XI XIV 


B> Cowti Dins Msc Leituiei in Biology New England Lnlvuslty College 
(Tiftyone Textflguiea ) 
lie 1 ’’Jtl Novellbtr Ui9 1 

l VRT XI \ NHV OBNIS HI M 1 Hb I.OM.O 
(Seitn text flguies ) 

Genua Dimmbu n gen 

Genotype Dvumbui fttiugmiu n Bp 

frailly laige Fmbioptei i the males with the following chuacteia Winged 
It foiked loik longei thin stem M simple tubilus twobi inched Hind taist 
with two lelitivily small vcntial bliddera n the Hist segment one on the second 
luimnalli with tenth abdomlnil teigite completely lilt light hemltugite laige 
piocesses much is in fnjlti LatrellK but with the innei flij like process 
continuous with the heimteigite not sipaiated by niembiane ib in fr nbu Process 
ot left hmuteigite simple Flist segment of left cuius pioduied inwnd Bub 
teimlnally piocess not piomlnmt lelatlvely few but luge Bhaip tilth dnected 
toiwud along the whole of the Innei mat gin intenoi to the subterminal 
(lajection tei th piactiialty in i single iow Right ce cusbaslpodlte large 
pioduced Inwnd ind backwaid Incompletely sutuied off fiom flist segment of 
ceicus 

Dlffeis fiom h iltt Litieillc in the form md dentition of the left ceicus the 
light ceicus basipodlte ind the numbii of bladdeis on the hind taisl The 
teiminalii of the single species up throughout ilffeient from those of hmbta 
satignyi Weslw the genotyie of f n ha ind of Its numeious falily homogeneous 
congeners The sep nation of Dint mb a la fuithei Justified by geographic 
consldeiations as species of fmbta lelatively closely lelited to Fmbia xaiigm/t 
occui In the same legion while no ti insltional species ne known connecting 
Dltiimbia with any of the tiue si cues of Enha 

Dinhibia hrrioinka n sp Figs 1 7 

cf Length 115 12 mm head length 19 mm bieadth 16 mm forewlng 
length 10 11 mm bieadth 23 2 5 mm Gcneial colom fenuglnous head and 
thoracic nota a little palei than the lemaindei eyes black wing veins daik brown 
boideied by biown bands Head (Fig 1) with eyes elattvely laige sides behind 
eyes conveiglng lounded posterloily A lalsed aiea moie or less semlclicular Is 
piesent In the middle of the eplci inium Antennae incomplete Mandibles (Fig 2) 
with acute teeth teiminally and subteiminally on the Inner face the left with 
three the light with two Wings (Fig 3) as In the genetic diagnosis cross veins 
lathei numeious Hind taisl (Fig 4) as in genetic description Termlnaha 
(Figs 5 7) with light hemtteigite (10R) massive convex posteriorly produced 
inward and downward to an acute piocess (10RP ) Inner margin of 10R lepie 
seated by a heavily sclerotlxed stiip (10RP t ) dnectly continuous with 10R with 
out separating membianes ftee edge of 10RP sinuate and posteriorly corrugated 
Left hemltergite (10L) small Inner maigin produced backwatd as a lathei shoit 
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piocess (10LP), obliquely tiuncate at tip subacute, 10LP basally maiked off from 
10L by a cleat boundaiy Flist segment of left ceicus (LC,) with inner maigin 
depiessed in a shallow concuvity medially diBtally enlarged to a alight swelling oi 
process, entiie innei margin anteiloi to process aimed with laige, sharp, 
forwaidlydirected teeth, neaily all of which aie In a single longitudinal roe. 
Second segment of left ceicus (LC,) shoitei and thinnei, subcylindileal First 
segment of right ceicus (RC,) subcylindiical basally separated fiom basipodite 
(RCB) by an internal gioove, not by a complete sutuie RCB pioduced backwaid 



Figs l 7— Dincmbla fenugmra n gen et ip if 

1 Head from above x 11 1 Mandibles from all i\e 12 ' Right forew Ing 2 " 

4 Hind tarsus v lowed laterally x 22 S 1 Terminalla from above x 22 G 8 Terminalia 
from above x 22 5 (different aspect) 7 Terminalla from below x 22 o 

I soml diagrammatic remalndei I need on camera luclda outlines All setae 
omitted Figs 1 S 7 from the holotvpe Mg 6 from parat>pe viewed from a different 
angle stippling on lORlt, proportional to sclerotlsatlon 

on Innei side, obtusely tapeied Second segment of light ceicus (RC,) similar 
to LC, Ninth steinite (H) with hind maigin extended to a blunt subquadiate 
piocess (HP) Left ceicusbaBlpodite (LCB), between HP and base of LC„ 
pioduced to the left into a shaip spine 

9 unknown 

Locality —Elisabethville Belgian Congo, 11’ 40' S, >7“ 84' B holotype 
(numbered 2263) and paiatype d (2979) In the Museum of Compaiatlve Zoology, 
Harvard University 
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PART XII THE GENUS HAPLOBMBIA VERHOEFF 
(Fifteen Textflgjires ) 

Genu* Haploekbla Verhoeff 1904 

Abh Leap Carol Akad Naturf Halle, Bd 82, p 201 (a* subgenus of Hmbxa 
Latr ) Raised to generic rank, Enderlein, 1909, Zool Am , 35, p 188 

Genotype, Enina lolieri Rambur 1842, Hitt nat Ntvroptirct, p 313 1 — 
(Synonym, Dityle Filederlcbs 1907, Verb Zool bot Oct Wien, Bd 57, p 272 ) 
Rambur’s type (de Selys Collection) Is a female, lacking head and legs 
(Enderlein, 1912, p 66) I follow the Interpretation of Enderlein (lc ) and Krausa 
(1911) as to the Identity of Rambur’s species, and the structure of the male It 
would be benellcial If a male specimen, agreeing with this concept and collected 
near the type locality (environs of Marseilles), could be selected as an allotype for 
this species fixing It with certainty 

Medium to small Embloptera, the males with the following characters Wing 
less two vential bladders on the flist segment of the hind tarsus, one on the second 
Right hemlterglte of tenth abdominal segment produced backward and inward to a 
long process First segment of left cercus somewhat clavate, but without nodules 
Haplobmbia hoiilki (Rambur 1842) Figs 1-4 
Embta lolitn Rambur 1842, 1 c — Embxa graitu Frlederlchs, 1906, Mitt Zool 
Mui Berlin, Bd 3, p 227 

<f (after Krause) Length 8-9 mm General colour dark brown, with or 
without paler flecking Head elliptical or slightly trapezoidal, eyes small, antennae 
with 18-20 segments Mandibles (Fig 1) elongate, incurved Hind tarsi (Fig 2) 
with two metatarsal (basltarsal) bladders Tenth abdominal terglte (Figs 3-4) 



figs 17D F H and J respectively) 1 Left mandible 2 Tarsus of right hind-leg 
from Inside 7 Terminalla from above 4 Part of same further enlarged 

Figs 5-6 —Haploembla megacephala Krausa tf (after Kreuse 1*11, PI 11 figs 
16A, B) 5 Terminalla from above 6 Terminalla from below 


1 As Verhoeff (lc p 167) states that this species has two hind metatarsal bladders, 
some of his material must have been determined oorrectly However, his Agars (PI Iv. 
fig 16) of a mal* from Sicily, given as H toller! (Ramb ), appears to be of a species of 
ImMo (perhaps B ramkwn R -Kors) HayloetnWo was therefore based on a partly 
misidentlfled series 
Tt 
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deeply deft, right hemiterglte (10R) produced backwaid and inward from outer 
matgin to an elongate, acutely tapered process (10RP,), sinuous, terminally directed 
slightly either to the right or to the left Basally, the inner margin of 10RP, 
overlies an obtuse flap like process (10RP,), similar to that in OUgotoma, I follow 
Krausa (1911, explanation to PI lii. flg 17J) in leferrlng to this as a process of 
10R, not as a 'median plate* Process of left hemiterglte (10LP) elongate, narrowly 
tapered, acute, rotated about axis Right cercus composed of two subcyllndrlcal 
segments (RCi, RC,), the first thicker, curved inwards a little and slightly clavate 
Left cercus composed of similar segments (LC,, LC,), the first with curvature and 
distal swelling stronger than In RC, Ninth sternlte produced back to an obtuse 
lobe (HP), on the left of which is an elongate chitinous structure, possibly 
homologous with the structure referred to in other genera as the left cercus 
baslpodite 

9 See Enderleln (1912) and Krauss (1911) Not Important taxonomically 
Note —The species seems to have a wide distribution around the Mediterranean 
exclusive of Syria Males agreeing with this concept are recoided from Crete 
(figured In this papei, after Krauss), Dalmatia (figured by Krauss, 1911, and 
Knderlein, 1912), the French Riviera (Frledeiichs, 1806), and Sicily (Grassl and 
Sandlas, 1893-4) Many of the lecords cited by Krauss (1 c ) are based on females 
or larvae, and do not therefore prove the occurrence of thm species 

Hapi oembia iaurh \ (Kusnesov 1903) 

hmbia taunca Kusnesov, 1903 Rn m»u Entomol, 3, p 208 — Haplocmbia 
taurica (Kusnesov), Kiauss, 1911, p 63 

J (after Kusnesov, I c ) Length 8-11 mm General colour dark brown, Bhiny, 
legs and antennae paler Head subtrlangular eyes fairly large, subreniform 
Numbei of antennal segments 18-19 Taisi as in H solurt Terminally similar 
to H aolurx but with the process of the left hemiteigite bent to the left in the 
form of a hook 

9 See Kusnesov (1c) Not of taxonomic importance 

Locality —South Coast of the Crimea fiom Cape Sarytsch to the Bay of 
Alushta, up to 160 meti es above Bea level 

Although no flguies exist, and no types seem to be extant, the species may be 
listed as recognisable at least being capable of differentiation from the other 
known species The selection and complete description of a neotype (£) from the 
type region would be very advisable 

Hapioimbia meuaoepuai a Kiauss 1911 Figs 6-6 
Zoologxca Hft 60, Bd 23, p 63, PI li, figs 16-16B 

J (aftei Krauss, 1 c ) Length 16 mm , head 3 mm x 2 mm General colour 
very dark lust biown Head veiy large, broadly elliptical Mandibles elongate, 
bidentate Terminalta (Figs 6-6) slmilai to the two preceding species, but with 
the process of the left hemiteigite (10LP) flat, terminally outcurved in an ovoid 
knob First segment of left ceicus mote clavate than in H noHcri 
9 unknown 

Locahty —Syria (holotype $ in Vienna Museum) 

Hapioevbia antiqua (Pictet 1864) Figs 7-16 
Embia antxqua Pictet, 1864, Traltd de Paltontologle ou Hlstoire naturelle des 
animaux fosslles, 2nd edition, vol 2, p 370 —Pictet and Hagen, 1866, Neuroptera, 
in Berendt, Die im Bernstein beflndllchen organischen Reste der Vorwelt, vol 2, 
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p 56 —Qhgotoma antique (Pictet) Hagen 1885 Cat id f tumologtst 17 p 176 
Krauaa 1811 Zoologica Hft 60 Bd 23 p 47 hndeileln 1912 In Coll xool de 
Selys Longchamps faac 3 1 95 

The following description is fi om an excellently i rese ved female in Baltic 
Amber (as weie the oilginal specimens) It is m the Harvard University collection 
(numbei 9806) It must be fieely admitted that there is no certainty that it 
belongs to Pictet s species or even to the genus Haplotmbt i but the present course 
involves the least addition to the nomenclature of the Order compatible with the 
facts observed 

The eaily descriptions do not tix the species nor do any types appear to be 
extant the present specimen may thercfoie be referred to Pictets specific name 
As it is a female the main generic characters are licking but the tarsal bladdeis 
prove thut the specimen cannot be referred either to Atn&to Latr or to Oltgotoma 
Westw If such a female were found in Europe to-day it would certainly be 



Fas 7 16 — Uaploen bia a ttgua <N et) 9 7 Head vewed obliquely from left 

below and anteriorly x 2 Labial pal] obscured 8 Head viewed from behind and to 
the right x 26 9 Four of dlstalla of antenna x 25 10 Pr notun fr m above and to 
the right x 25 11 Right foreleg from bel w inside and anteriorly x 25 12 Tarsus of 
left foreleg from outside x 2s 12 Left hind leg from outside x 25 14 Tarsus of right 

hind leg from inside and dtstally x 25 15 Termtnalta viewed laterally from the left 

X 26 

Figs 1 5 magnifications not stated by Krausa Figs 7 U based on camera luclda 
outlines Stippling In Figs 11 and 15 to represent degree of pigmentation The black 
areas of Figs 7 and 8 represent a mouth secretion obscuring certain structures HXP 
maxillary palp LB* labrum CL clypeus 7 8 9 abdominal tergttei 10 tenth abdominal 
tergite of 9 7 LCB structure probably representing left cerrus basipodite VII VIII IX 

abdotn nal stemltes of 9 X longitudinally cleft tenth abdominal steralte of $ O 
position of 9 genital aperture 
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referred to Maploctnbw, this does not piove, however, that the genus, a* defined 
on the characters of the male (above), existed In Ollgocene times 

Two points may be noted supporting the present classification First, Hagen 
(1885, p 177) noted that the original specimens (wingless, length 10 mm, colour 
as In the present specimen) had the last terglte asymmetrical, and concluded that 
he was studying males, the males of the recent species of Haploembxa are wingless 
Secondly, It would not be surprising to find such a highly-specialised type as 
Haploembia in the Ollgocene, a very highly-specialised Embiopteron (Burnt 
temlta) Is known fiom Burmese Amber (* Miocene) 

In view of the general entomological interest of this specimen. It Is described 
lather fully 

$ Length Just ovei 9 mm , length of head 16 mm , breadth of head not 
discernible, as only oblique views could be obtained General coloui (to Judge 
from the amber specimen) dark chocolate brown, with paler aieas, especially on 
thorax and Inner parts of legs, no tiace of pattern on bead Head (Figs 7-8) 
ovoid, pilose, eyes subienlform, broadest behind, extending forward below insertion 
of antennae, with some 200 ommatldla, and with a few setae Interspersed Antennae 
some S mm long, each with 19 segments exclusive of the subannular basal srlerlte 
fused to the head-capsule Basal segments of same general relative sices as in 
lecent Embioptera (Figs 7-8), dlstalla (Fig 9) subcyllndrical, each Bllghtly 
swollen distally Palps as In recent Erablopteia maxillary with 5, labial with 8 
subcyllndrical segments, terminal segment longest in each case Whole of mouth 
legion obscured by a secretion, such as Is noted when living Embioptera are placed 
In fixative (eg Camoy) Pronotum (Fig 10) trapecoldal, broader behind, with a 
transverse sulcus in anterior third (cf Hagen, 1885, p 177) trace of a shallow 
longitudinal furrow medially In front of transverse sulcus (le on ‘pioxona’), none 
behind (on ‘metacona') Foielegs (Fig 11) as In recent Embioptera, with femora 
somewhat swollen, tarsi three-segmented (Figs 11-12), the first segment very 
greatly dilated, plantai surface flattened, with spinning hairs, second segment 
small, basally embedded in first, thlid segment longei than second, moie slender at 
base, with two sharp claws distally Second pali of legs slender, as In recent 
Embioptera Hind legs (Figs 18-14) with coxae small, fused to thorax 
Trochanter small, oblique, femur greatly swollen to accommodate flexor muscles, 
tibia more slender, somewhat curved Three taisal segments, the first with two 
ventral bladders, one medial, one terminal second segment short, with a terminal 
ventral bladder, third segment a little longer than (list slender, carved, with two 
well developed daws 

Mesonotum and metanotum subrectangular Wings absent First eight 
abdominal tergltes subrectangular, subequal, ninth shorter, transverse, tenth entire, 
subtrlangular, abdominal tergltps except 9 and 10 paler than head and thorax 
Pleurltea represented by dark longitudinal bars placed laterally on abdominal 
segments 2-8 Abdominal stemltea il-vitl subrectangular, viii large, with medial 
and posterior sclerotlsed areas Ninth stemlte large, heavlly-sderotised A 
membraneous pad marks the position of the genital aperture between tbe eighth 
and ninth sternites Tenth stemlte divided longitudinally, halves subtrlangular 
Cercusbaslpodltes small, subannular Corel apparently symmetrical, first segment 
short, little longer than thick, second difficult to see, being at the end of tbe 
amber block, but apparently longer and thinner than first (Fig 16) 

The whole structure of the specimen Is scaicely distinguishable, If at all, 
from that of a female of a recent species of Haploembia, or of certain other genera 
not closely related (eg Notohgotoma, Metohgotoma, Parembia). 
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Bpeciea incorrectly referred to Haploembia 

The genua Dictyoploea contains two species previously refeired to Haploembia 
(H. capenats Eob.-Petersen, H. ajoatcdti (Sllv.) Bind ); the genus baa been dealt 
with previously (Davis, 1939). Aniaembia wheelcn (Mel.) Krauss waa Incorrectly 
referred to Haploembia by Enderleln (1912). Both Dlctyoploca and Aniaembia 
have the left census echlnulate In the male, the second segment being reduced In 
Aniaembia. To Judge from the other character of the male (especially the heml- 
tergltes), neither genus is at all closely related to Haploembia, though Dlctyoploca, 
in common with many other genera, has the two hind metatarsal bladders as In 
Haploembia. 

NavAs has described a number of species In the genus Haploembia which 
belong to Monotylota Enderleln (recte Embia Latr, of which Monotylota must be 
regarded as a synonym). NavAs’s generic classification is based on a complete 
misapprehension, as Indicated by his lemarks (1918, p 361) concerning H. laufferi 
Nav.: 'I refer it to Haploembia, not admitting as distinct the genus Monotylota 
Enderleln, erected on a chaiacter of little Importance, namely, that the third 
segment of the tarsi of the liind legs carries one callus on the lower part, as 
against two In Haploembia . . Such a character . . is difficult to perceive* 

NavAs apparently confuses the teim ‘metatarsus’, taking It as the third Instead 
of the Hist segment. The ‘difficulty to perceive’ the character is not significant. 
Any adequate description of a member of this Order entails maceration of at 
least some parts, even in very old dried material, maceration allows the tarsal 
bladders to be seen with ease, oven with the dissecting microscope, If a search is 
made on the correct segment 

Actually, 'Monotylota' is exceedingly different from Haploembia, quite apart 
from the tarsi; Its male terminalia are on exactly the same general lines as 
Embia aavignyi Westw. (the genotype of Embia). and Its numerous winged 
congeners. ‘Monotylota’ differs from Embia, in fact, only In the absence of wings, 
which Is known to be a very subsidiary character In this Order. Monotylota should, 
therefore, be rejected as a synonym of Embia Latr. Some of the more obvious 
differences from Haploembia lie In the echlnulate first segment of the left cercus, 
and in the processes of the i lght hemlterglte, in the male 

NavAs (1818) has descilbed Haploembia ( Monotylota ) laufferi (p. 360), and 
re-described Embia duplex NavAs (1908, p. 288), as Haploembia duplex, on page >59 
of the same work; both descriptions are from males, from Spain, and are accom¬ 
panied by figures of the terminalia. These figures (l.c, 14 and 15) bear no 
resemblance to Haploembia, but appear to be almost incredibly bad delineations 
of Embia ramburi Rimsky-Korsakov, the figure of H. duplex shows the left cercus 
echlnulate, and although these nodules are omitted in the figure of H. lauffen, the 
general facies of an Embia Is not obscured even by the poor drawing. The 
difference between H. laufferi and H. duplex appears to lie in the shorter second 
segment of the left cercus of the former, a difference which may be individual, 
eg., following regeneration from a damaged larval cercus. 

I have examined a male of Embia lamburi Rimsky-Korsakov (determined by 
Rimsky-Korsakov), from Ronda, Spain (Museum of Comparative Zoology, Harvard 
University). It agrees well with the current concept of the species (cf. 
Prlederlchs, 1934, fig. 2a, <} from Barcelona; Frlederichs had studied males from 
the type locality, and has given (1923, fig. 3) a semi-dlagrammatic figure). 

It may be aseomed that H. duplex and H. laufferi, and also Embia cephalotea 
'Navis 1908 (referred by Enderleln, 1912, to Haploembia aolieri, with a query), are 
referable to Embia rambun, and, in any case, not to Haploembia. The same 
probably applies to Haploembia codinai NavAs (1921, p. 126), from Ceuta, Morocco. 
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The type of E cephalote* i» a female, and no Information of a specific natuie 
could be obtained from it The types (<$) of H laufferi and H codinai are 
lecorded as being in Spain (Nav&s Collection and Mas Catalufia respectively), 
•uad may be no longer extant The four species aie best deleted from any subse¬ 
quent lists, as unrecognisable, but probably synonyms of Embta ram bun The 
same may be said of E mhanoi Navis (1908, p 269) 

Haploembta atgrrua Navis (19S0 p 136) is a wingless species of Embia I 
have examined the type (<f) in the Paris Museum The species will be re-described 
when the genus Embta is dealt with Navis's figure (1930, fig 46) bears no 
similarity to the actual type 

Haploembia botiigi Navis (1923 p 15) was described from a female from 
Africa (Oalla Aioussi, Valley of the Ouibi, Djlboanno) I have examined the 
specimen (Mus Pails) it is impossible to say to what species or genus it belongs 
It should be deleted fiom future lists as umecognlzable There is no evidence 
that Haplotmbia extends to this legion 

Navis (1923) descilbed two species ( Haploembta collaru, H c lypeata) from 
females from Elisabethvllle, Belgian Congo He later (1928) transferred the 
formei species to OUgotoma, on the basis of two males fiom Carln Chebi, Blrmanla 
(Burma), which showed some resemblance in colour (daik brown with orange 
prothorax) These two males (Genoa Museum) are certainly referable to 
Oltgotoma, but cannot of course be referred to collarts Nav, from geographic 
considerations, they will be redescribed in due course under the genus Oligotoma, 
us a new species Actually, there are several species from the Congo region with 
dark brown body and oiange pionotum (eg Embta lunarta Nav, Enveja bequaerti 
Nav Embta femorata Nav ). to any or which either one or both H collaru or 
H clypeata might belong As these two species cannot be established even by 
collection of males from the same locality (since numerous species occupy this 
region, rendering identification of a male with a previously-collected female 
impossible), they should be deleted from subsequent lists 

It will be seen that lecords of recent species rightly icferable to Haploembta 
are, in fact, restricted to legions not far fiom the coasts of the Mediterranean 
and Black Seas 

Relattonahtpa of Haploembia 

The differences of Haploembia from Dxctyoploca and Embia (syn Honotylota) 
are clearly marked, and no close relationship seems to exist The affinities of 
Haploembta seem to tend rather towards Oligotoma as noted in the family cUsal 
flcatlon of Krauss (1911) This affinity is to be seen in the smooth left cercus 
and in both processes of the right hemlterglte, in the male The long outer process 
of this hemlterglte overlies an obtuse medial flap in both genera, even the medial 
sclerotlsatlon of this flap, characteristic of OUgotoma, is present in Haploembta, to 
judge from Krauss's figures (1911, PI ill, figs 17B, H and J) Haploembia is wing¬ 
less, OUgotoma possesses species with wingless forms in the male The only 
generic difference that can be readily selected lies in the tarsal bladders, which 
seem to be a fairly reliable supplementary generic character throughout the Order, 
showing lntragenerlc variability in only one exceptional case 

Key to the Spectre of Haploembia < ef) 

1 Ollgocens antiqua (Pictet) 

Recent I 

1 Process of left hemlterglte of tenth abdominal segment acutely tapered not bent to 
the left terminally eoHeW (Rambur) 

Process of left hemlterglte not ae above 3 
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3 Process of left hem termite ending In an ovoid knob bent to the left 

megacepHala Krause 

Proceee of left hen Itergl e terminally bent to the left In the form of a hook 

taurioa (Kuanesov) 
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I ART XIII A NEW WEST AFRICAN ( ENl S 

(Twenty two Text figures) 

Genus Bkbi amiixiaa n gen 

Genotype Embta (Dikybocercus) berktndt Navis 1922 Rev Acad Cienc 
Zaragoza, vll p to — Dihybocercv* berland t Navis 1931 Re t Zoo I Bot africainet 
(Tervueren) vol 21 fasc 2 p 124 

R*tiler large pale-coloured African Embioptera the males with the following 
characters Winged R, not confluent with R,, R,, forked M simple cubitus with 
mors than two branches (rarely up to six branches) the extra branches usually 
given off posteriorly In pectinate arrangement from the first anterior branch of the 
main stem Hind tarsi with two prominent ventral bladders on first segment one 
on second Tenth abdominal tergite with a complete longitudinal division right 
hemltergite as In Embia Latr with an acute poatero-ventral process directed 
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Inward and an innei flap like procesa Process of left hemiterglte simple as in 
Mmbia First segment of left cere us with Innei margin composed of two longl 
tndlnal ridges one above tbe other with a shallow longitudinal concavity between 
ridges smooth or undulating in general contour furnished along practically the 
entire length with small blunt teeth or nodules Hypandrlum and cercus 
basipodites as In JBmbia 

Three species Portuguese Guinea to Southern Nigeria and Inland 
The new genus Is differentiated from Enbia by the venation (R,-R,, and Cu,.) 
and the number of tarsal bladders The first segment of the left cercus Is different 
from that of any true Embxa Berlandtella stands perhaps closest to Dintmbia 
Davis from the Congo which agrees In the number of tarsal bladders (as opposed 
to Embia) The form of the cubitus and of the right cercus baslpodite dlfferen 
Hates Dxncmbta from Brrlandiella the first segment of the left cercus of the 
former is also highly chaiacteristlc with one series of large pointed teeth 

Brrlandiella is very obviously different from IHhyboteri im End especially In 
the process of the left hemiterglte which Is complex in the latter genus 
Berlandiella resembles Liptembia Krausa in the venation tarsal bladders and left 
hemiterglte but differs in the right hemtteiglte and in the first segment of the 
left cercus which in Ltptembia carries a foi wardly directed erhinulate lobe longer 
than thick 

BEKLAlSDlri LA BEHLAND! (NaV&S 1922) FlgS 1 5 
Embta (Dihyborert un ) birlandi Navis 1922 lc 
The following description Is from Navis s type (Mus Paris) 

£ Length 16 mm head 2 4 mm x 19 mm forewing 10 mm x 2 7 mm 
hindwing 9 mm x 25 mm General colour pale feiruginous eyes black veins 
dark brown (R ) to pale golden brown (remainder) longitudinal bands bordering 
veins very pale yellowish brown almost hyaline intervenal lines hyaline Head 
(Fig 1) with eyes relatively large prominent sides behind eyes converging only 
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slightly clypeus with a cuived furiow concave side anterioi Antennae with 27 
segments Wings as in generic diagnosis cnbltua 4 hi inched in right forewing 
(Fig 2) 3 branched in other wings Hind tarsi is in generic description 

Terminalia (Figs 3-6) with light hemitergite (10R) produced poetero-ventrally 
to an acute inwardly diiected process (10RP ) Innei maigin of 10R with a rather 
short flap like process (10RP,) Left hemlteigite (10L) subtriangular process 
(10LP) tapered acute curved to the left terminally Right cercus with two sub- 
cylindrical segments (RC RC,) the first thickei the s«cond damaged in the type 
right cercus basipodite (RCB) subannular Hrst segment of left cercus (LC,) 
massive Inner face with a shallow longitudinal concavity or groove longitudinal 
ridges of rounded contour above and below groove the upper lldge bilobed 
(especially obvious viewed from the left and above) both ridges with a number 
of nodules throughout whole length arranged haphisiid not unlseiiate Second 
segment (IC ) subcylindrical Hypandnum (H) pioduced back to a blunt process 
(HP) seme what to the right of the mid line left cercus bistpodlte (LCB) between 
HP ind LC large without any prominent process 
9 unknown 

/ vialxty —The type canies the following labels Fnibia Berlandt Nav Nav&a 
S J det Type Musdum Pails Bassin du Moyen Nigei Baiohuine R Chudeau 
1909 Mai In the same collection are thtee siccimens (J) collected in the same 
month but with Doko replacing Baragutne on the label Their lengths range 
from 12 mm to 17 mm The colour venation etc agree with the type In the 
limited time at my disposal in laris I waH unable to piepare the terminalia 
examln ition in the dry condition suggested that they were the same as the type 

Berlai'diuia ohomuebi (Navis 1934) Figs 6 18 
h mbta gromU rt Navis 1984 Br t(na S6ne tiimestral vol 8 fasc 1 p 18 
The following description Is fiom Navies type (Mus Paris) 

Length 12 mm head 2 2 mm x 19 mm foiewtng 10 mm x 26 mm 
Colour as in B berlandt Head (Fig 6) much as in B berlandt Wings m general 
as in ff berlandt right forewlng (Fig 7) with R, teiralnally forked cubitus 
4 branched two of the branches coalescing Left hindwing with cubitus 4 branched 
In other wings 3branched Hind tarBl (Fig 8) as in B berlandt Terminalia 
scarcely different from B b rlandt but wltl the left cercuB (Fig 8) less prominently 
bilobed on the innei face 
9 unknown 

locality—Kindla French Guinea coll Dr Oromtei 1927 
This species is scarcely woithy of separation from B berlandt (Nav) the 
only significant difference lying in the left ceicus This difference Is very slight 
and examination of longer series might lead to the rejection of B promiert or at 
least its reduction to a subspecies of B btrlandi It is perhaps significant that 
Navis (1928) refers to Embia berlandt a specimen from Portuguese Guinea 
(described below) which on the valid characters of the terminalia differs more 
from B berlandi than does B gromieri None of Navis s specimens however had 
had the terminalia pi spared for examination in any way 

Other localtltet —A series of males (Mus Pails) from Man Ivory Coast 
(12 iv SO coll Ch Alluaud and P A Cbappuls) appears to be referable to 
B gromiert (Figs 10-12) Length 11 mm-16 mm head length 18 22 mm 
breadth 16-17 «m forewlng length 9-11 mm breadth 2 2 2 4 mm hindwing 
length 8-10 mm breadth 2 2-2 4 mm Colour form of head and tarsi as in the 
type antennae up to 4 2 mm with 28 segments Wings with cubitus composed 
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of three or more branches (In one specimen S branched in all wings In another 
4-b ranched in all wings In a third < branched In left forewing (Fig 10) suggestive 
of the cnbltal system in Isoptera 5 branched In both hlndwings 4 branched In 
right foiewing) Termlnalla (Figs 11-12) agreeing with the type left eercus 
scarcely distinguishable 

▲ single specimen (J) fiom Danan6 Ivory Coast (Mus Pans date and 
collectors as above) seems to be conspeclflc Length 12 5 mm forewtng 10 mm x 

2 2 mm hindwing 9 mm x 2 4 mm Colour and structure (Including termlnalla 
Figs 12-14) as In the specimens from Man Cubitus 4 branched In left htndwtng 

3 branched in othei wings (second branch weak In right foiewing) 
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A single male ftom Ibadan Southern Nigeila (35 2 10 coll S J Simpson 
British Museum of Natural Histoiy) extends the range of the species a consldeiahle 
distance to the east Dimensions Length 14 6 mm head 2 0 mm x 1 6 mm 
forewing 10 mm x 18 mm hindwing 9 mm x 18 mm Colour and general 
structure as in the type (Figs IS 18) cubitus 3 branched In all wings As the 
specimen cleared well when piepared I figure the mandlbUs (not cleared In the 
type specimen) They have shaip teeth terminally and subtermlnally on the 
Inner side (the left three the light two) and a blunt tooth further back on the 
innei margin The ventral view of the teiminalia (Fig 18) agiees with the type 

Bexlandiema iBHAirs n sp Figs 19-22 
h mbta bulundi Navis 1928 Ann Mut tit <>forto \atutale Qtnota vol 63 
p 388 

J Length 13 mm head 2 6 mm x 2 0 mm forewing 11 6 mm x 3 mm hind 
wing 11 mm x 3 mm Coloui as in B btrlandt and B gromien Head (Fig 19) 
ind tarsi as in the preceding species wings (Fig 20) with cubitus 3 branched 
Termlnalla (Figs 21-22) closely similar to the two preceding species first segment 
of left cercus (LC ) with uppei ridge almost straight In dorBal view not strongly 
bllobed as in the othei species left rercus baalpodlte (LCB) with a small 
outwardly directed spine this was not observed in the other Bpecles but may 
possibly be present being very small and obscure 
$ unknown 

Locality —Failm Poituguese Guinea coll L Fea lv v 1899 holotype J In 
Museo Civico di Stoiia Natuiale Genoa (carried the libel Cmbia Berlandl Nav 
P Navis 8 J det ) 

There seems no course open but to give specific status to this specimen ir It 
Is to be allowed that B gt jmun is specifically distinct from B btrlandt Fuither 
collecting miy indicate that theie la a continuously varying population In which 
case the thiee units might be treated ur subspecies B errant occurring In 



13 Tsnnlnalla frten below x 16 


Pigs 1 » prepared with constant use of ocular micrometer atl other figures based 
on camera luclda outlines Setae omitted except In Pig 16 
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Portuguese Guinea, B gromien with a more 01 less coastal distribution to tbe 
south and east, and B berUtndi Inland B berlandt has specific priority 

The complexity of the cubital system seems well established for the genus, not 
being due to Individual abei ration IS males, referred to three species, from seven 
localities, have been studied, and In no case was the cubitus less than three- 
branched In any of the wings 

Key to the Species of Bcrlandlclla itf) 

1 Inner margin of first segment of left cercus not lulobcd In dorsal \iew trig 21) 

trraits n ep 

Inner margin of first segment of left cercus bilobed In dorsal view 2 

2 Concavity between lobes of dorsal rldgo of firsi eeRimnt «f left renus deep (Fig 4) 

bcrlandi (NavAs) 

Concavity between 1<lies shallow (Fig 9) grotnlett (NavAs) 

iist of Hefei etu.es 

NavAs L. 1922—Algunos Insectos del Mueeo de Paris Hi i Acad C«n< /aiapora vll 
— ■ 1928 — Inset Ins Bxfitlcos Neurdpteros y Afinrs del Museo Civlio de OAnova 

Ann Hue Cii tttor \at Genova vol 63 

- 1911—Insectes du Congo Beige (BArle vl) Kri /oot Bot afrtra ines vol 21 

fast 2 (Tervueri n) 

- 1924— DCcadas de Insectos nuevos (D&uda 26) Brot&ita SCrie trlmestral 

\ol 3 fast 1 


l’AKT XIV THE IDENTITY OF BMB1A RUFICOGIAb 1>K bAUSSURK \ND OF 
OLIGOTOMA VHNOSA RANKS 

(Seven Text flgutes ) 

De Saussure (1896) descilbed a single male specimen as Embia lufltoUu, 
giving the locality as 'Ameilca Centralis’ The only points of note In his descrip 
tion are the else (length 6 5 mm, wing length 5 mm ), the colour (dark brown 
with orange ferruginous pronotum), and the venation (R,„ simple, distinct only 
at base, M, Cu,. obsolete) The brief mention of the termlnalia does not seem to 
be based on a critical examination, It may be assumed to be as Inaccurate as the 
descriptions of tbe termlnalia of other species (E trinitatu, E uncht) In the same 
paper, which do not agree with the types 

Krauss (1911) briefly re-described the type (Musfium d’Histoire natuielle, 
Geneva), as Oligotoma rvflcolli*, figuring only the head and prothorax (1911, 
PI 11, fig 10) His brief description of the termlnalia (Supra anal plate asym¬ 
metrical, right process short, dagger shaped, left hooked at the end, cercl only a 
little asymmetrical, first and second segments of equal length) Is valuable, although, 
if the specimen described below Is really conspedfic, he has confused the right 
process with the left Krauss also gives a detailed locality (Bugaba, Central 
America, 250-400 metres), presumably from the type label Krause's reference of 
the species to Oligotoma has been followed by all subs4>quent authors 

In the Paris Museum there Is a single specimen (<}) from Costa Rica (coll 
Paul Serre, 1920) It has been Identified as Oligotoma ruflcollU by Navis (1924) 

I believe the specific Identification to be correct, but the specimen is not referable 
to Oligotoma The new genus here proposed is based on this specimen, rather than 
on de Baussure’s, if it should prove not conspedfic, the present specimen, not de 
Saussure’s name, should be retained as the genotype 
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The specimen under discussion seems to be conspeciflc with two males 
described and semi diagiammatlcally figured by Friederiohs (18*4), as Oligotoma 
ruflcollis Friederichs’s specimens weie also fiom Costa Rica (Mojica, Ouanacaste, 
Rio Blanco Farm La Caja nr San Josd Mus Hamburg) 

Genus Saussusuxa, n gen 

Genotype, Etnbia ruflcollis de Saussure, 1896, Milt bchtceiM entomol 
Oesellschaft Bd 9, Hft 8, p 363 

Small Neotropical Embioptera, the males with the following characters 
Winged, R,, simple, terminally subobsolescent, M and Cu„ simple, subobsoleacent 
Hind tarsi with only one metatarsal bladder Tenth abdominal terglte completely 
cleft, right hemitergite with an elongate posterior process, but without any process 
on the inner margin Process of lift hemitergite simple Left cercus composed of 
two subcyllndrical segments, of equal length, the flrst very slightly thickened 
dtstally, but without nodules 

The genus differs from Oligotoma Westw in the right hemitergite, which lacks 
the Inner flap like process charactei lstlc of the latter genus It la to be considered 
as fairly closely convergent to Oligotoina, rather than as fairly closely related It 
differs from two other Neotropical genera (Diradius Fried, Oligemhia Davis) in 
the simplicity of the trace of R, „ which is forked in these genera, they have the 
tenth abdominal tcrgite only incompletely cleft, a further Important difference 
Haassurclla is probably most closely i elated to the Antillean genus (undescrlbed), 
to which ‘Oligotoma’ hospes Myers belongs this genus* may be ancestral It is 
much larger, with less obsolescent venation its chief difference, however, lies in 
the clavate, echlnulate flrst segment of the left cercus 

Saussvbelia ruficollib (de Saussure 1896) Figs 1-4 

hmbia ruflcollis de Saussure, 1898, lc— Oligotoma ruflcollis (de Saussure), 
Krauss, 1911, Zoologtca Hft 60, Bd 23, p 42, PI 11, fig 10, Navis, 1924. Brotina, 
Sdrie Zooldgica, vol xxi, fasc 2, p 63, Fnederichs, 1934, Arch f Naturg , NF, 
Bd 3. Hft 3, p 417, flg 6 

cf Length 6 mm , foiewing 4 mm x 12 mm head 11 mm x 09 mm General 
colour dark chocolate brown, head almost black, pronotum orange-red, wing veins 
dark brown, bordered by mid brown bands Head (Fig 1) elongate, eyes somewhat 
prominent sides behind eyes rounded, converging behind Antennae defective 
Wings (Fig 2) with R, stiong, R„, distinct, the two veins not confluent terminally, 
but Joined by several cross veins R,„ simple, distal half represented only by a 
row of macrotilchla, M and Cu„ simple, subobsoleacent, as the distal part of R„, 
Stem of cubitus strong, anal short but distinct 

Hind tarsi with one metatarsal bladder Tenth abdominal terglte (Fig S) 
completely cleft by a median longitudinal division, inner edge of right hemitergite 
(10R) straight, simple, 10R produced backward to an elongate process (10RP), 
expanded distally, and curving to the right left-hand margin rounded near tip, 
outcurved portion acute Lett hemitergite (10L) produced backward from inner 
margin to a simple, tapered, subacute process (10LP) Right cercus missing (in 
the specimens described by Fnederichs, lc, with two subcyllndiical segments) 
Left cercus with two segments, the flrst (LC,) very slightly swollen distally, 
without nodules, the second (LC,) thinner, of subequal length Ninth sterntte 
(H) (Fig 4) tapered backwards to an elongate process (HP), eurved to the left. 


•This genus will shortly be described by Mr B 8 Rom of the University of 
California 
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left cercuRbeaipodite (LCB) alender, obtusely tapered, space between HP and 
LCB largely membraneous 

Locality —Costa Rica (Mus Paris) The speciflc identification leqpires 
checking against the type (Mus Geneva) 

Note— Fiiedeilchs (1 c ) has described a female fiom Costa Rica, which he 
believes to be referable to this species It possesses no featuies of taxonomic 
Importance 



Sauhhurjeixa vekosa ( Banka 1924) Figs 6-7 

Oligotoma vcnosa Banks, 1924, Bull Mus Comp /tool Harvard vol 66, no 12, 

p 421 

Banks’s type <f, from Santa Clara, Cuba, Is in the Museum of Comparative 
Zoology, Harvard University It is In such a battered state that a valid specific 
description cannot be prepared, but It la sufficiently well preserved to prove with 
certainty that It cannot be referred to Oligotoma I refer it to Bauttvrella 
provisionally, another possibility is that it belongs to the undescribed genus 
containing ‘Oligotoma’ hotpes Myers, or perhaps even to Anitembia Krause, both 
of these genera being known to occur In Cuba The differential feature between 
these genera (the left cercus) Is missing In the type, the right hemitergite, as 
preserved in the type, does not place the species, as this structure, and its process, 
agree in general form in ‘Oligotoma’ hotpet Myers (also from Cuba), and 
Satuturella ruficoUie (Sauss). 

Further collecting from the type region may clear this matter up, I submit 
further details of the type as a step In this direction 
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cf Length not discernible in broken type forewing 4 0 mm x 11 mm Colour 
(in balsam) black Head (Fig 5) similar in site and general form to 9 ruflcollia 
Wings (Fig 6) as in 8 rvflcolli s but with R, 1 and M stronger and cross veins 
strong, Influencing the direction of the main veins Teiminalia (Fig 7) much 
battered process of right hemlterglte (10RP) appaiently as in & ruficollU , 
process of left hemlterglte obscured Left cercua mlBsmg flist segment of right 
cercus (RC,) subcyllndrical partly obscured second segment bioken 
The specimen is very much smaller than O hospct Myers 
list o1 Rrjirencet 

Hanks N 1924 —Descriptions of New Neuropterold Insetts R ll llm Comp Xool 
Harvard vol «6 no 12 
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THE GENERAL GEOLOGY OF THE DISTRICT EAST OF YAS8, NSM 
By Kathifkt Shekbarp M Sc 
(P late xii three Text figures ) 

(Read I9th November 1939 1 

The district of which the geology is described in this papei lies across the 
common boundary of the Counties of Murray and King In New South Wales and 
Includes parts of the Shlies of Goodiadlgbee and Gunning It comprises the 
whole of the Parishes of Manton Mundoonen and Morumbateman. with the portions 
In Bango, Jerrawa Dixon Nanima, Toual and Hume adjoining them, covering 
in all about 150 square miles Its westein boundary is 3 miles east of the town 
of Yass and 185 miles southwest of Sydney by road and in part adjoins the 
eastern boundary of an area described previously (Sheirard 1970) 

The general geology of the area shown in the sketch map (Fig 1) has been 
investigated, particularly in regard to the natuie of lock types, to the junctions 
between sedimentary and igneous rocks to the determination of the age of the 
sedimentary rocks, and to the structuial and age lelattonships of the sediments 
to each other 

Acknowledgment* ~The author wishes to acknowledge gratefully the courtesy 
of Professor L A Cotton. M A , D Sc in granting her facilities for study in the 
Geological Department of the University of Sydney and of Mr R A Keble, F O S , 
Palaeontologist to the National Museum, Melbourne, who has kindly advised her 
In the determination of graptolltes She also wishes to express her appreciation 
to M1bb Irene Crespin. B A, Commonwealth Palaeontologist, Canberra, and to 
Dr Dorothy Hill, M Sc, Ph D, of the University of Queensland, who have been 
good enough to examine specimens foi her She Is also grateful to Dr Ida Brown, 
DSc, of the University of Sydney, for much helpful discussion 
Preiiou* Literature 

No detailed description of the geology of the whole of this area has been 
published hitherto In the geological map of New South Wales published by the 
Department of Mines in 1914, it is shown as composed of porphyry in its western 
half with Silurian sediments to the east 

Some localities, especially Morumbateman (or Nanima) Creek and Jerrawa 
have figured in gold, bismuth, silver, copper, iron and other mineral mining 
(Ann Rep*. 1888, 1907, 1916, 1921, Watt, 1897) Shearsby (1911) Included the 
north western part of this area in his "Geology of Yass' He named and described 
the Bango Limestone Bed of the Silurian Series, named the Igneous rock east 
of it, “No 1 Porphyry’, and called the sediments further east the "Jerrawa 
Shales”, regarding them as the lowest member of the Silurian Series, no fossils 
having then been obtained from them In 1987 descriptions of graptolltes from 
this district were published (Sherrard and Keble, 1987) 
tru 
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Physiography 

The area Ilea in the Southern Highland* ot New S uth Wale* and 1* one ol 
varied relief ranging from 2 674 feet above eea level at Mt Mundoonen the 
highest point of the Mundoonen Range to 1 800 feet wheie the Yaaa River leaves 
it In the west 

The lgneois rocks oitcropping in the west provide an undulating surface 
which slopes to a lather steep sided valley in which the Ya*a River flows More 
marked relief Is shown where sedimentary rocks outcrop 

A strip of rugged and heavily timbered country comprising a section of the 
Mundoonen Range tlses 600 to 700 feet above the boner'll level From the north 
of the map the Range runB nearly due south for about 3 miles being composed 
in that p rtlon of coarse sandstone generally dipping to the west At about its 
highest point Mt Mundoonen the range turns abruptly to a nearly easterly 
direction for the remainder of Its passage thro lgh this district a further 6 miles 
falling In altitude towards the east and lunnlni, gene ally across the strike t the 
country which is here composed of alternate bai Is of saidstonei and shales 



Fig » 


The coarse sandstone of the western Mundo nen Range sti king li an almost 
meridional direction must have stood for some time as a bai ie against erosion 
by the western pa t of the Yaas River The Range would then have been a north 
and south one throughout Its length and all drainage to the east would have been 
carried by the ancestral Jerrawa Cieek system Misery Trigonometrical Station 
and the rugged ground around It and In the south-east of the Parish of Manton 
are rellca of the original Mundoonen Range Active erosion by the lower part of 
the Yaas River at the time when its course probably lay neai the present line 
of Morumbateman Creek and by Its tributaries from the east caused the change to 
the preeent direction of the Divide The river probably aided by faulting of 
which there Is conflimatory evidence elsewhere eventually effected a passage 
through It A valley waa more easily eroded In the softer rocks dipping beneath 
the sandstone on which the river now flows at a level of 1800 to 1900 feet above 
eea level In a valle} one mile In width with sides rising abruptly 200 feet Here 
Is revealed the widest exposure of the graptollte-bearlng slate The river flows 
north tor about three miles along the strike of the slates the greatest distance 
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during which It desert* its generally western route. Alluvium and gravel, 
10-20 feet thick, lie along the river, making flats In places up to 400 yards wide. 
On this account exposures of older rocks can seldom be obtained on the banks of 
the river. The valley is narrower upstream, when the river is flowing through 
the metamorphosed rocks of the south-east of the Parish of Mundoonen. 

Manton’s Creek, after leaving the ranges round Mount Hawkins where It rises, 
teaches the relatively level ground in the neighbourhood of the railway and, 
slackening speed, has built up thick beds of gravel and alluvium, on which several 
branches of the creek now meander. Rejuvenation of the stream subsequently 
caused these branches to cut beds 8 to 10 feet deep through the alluvium. Next 
It reaches Igneous rocks, running nearly due south tor five miles. Its course 
apparently controlled by the meridional strike of the tuffs and lavas Running 
parallel with the stream and a mile west of it, rising 400 feet above It, ltos the 
north and south ridge terminated by Manton Trig The creek turns west round 
the Trig. Station where the ridge seems to be cut off by a fault 

The other Important drainage-carrier of the south-western area, Morumbateman 
Creek, flowing from south-east to north-west, has deposited less alluvium than 
the other streams. 

The sector of the district to the north-east of the Mundoonen Range Is drained 
by Jerrawa and Hovell’s (or the western branch of Jerrawa) Creeks and their 
tributaries, all of which flow to the Lachlan River In the extreme east of the 
area, where Jerrawa Creek has uncovered granodlorite, a deep deposit of alluvium 
was the result of the arrest of the stream’s flow before a passage was cut through 
the Igneous Intrusion 

Uplift of the area Is responsible for the rejuvenation which all the streams 
have experienced 


Gr.'fKXAi, Geology 

The rocks outcropping in this area Include Igneous and sedimentary types 
The oldeBt rocks are sedimentary, in places having been metamorphosed by those 
of igneous origin. Ordovician and Silurian fossils have been found In some 
of the sediments, but over a large area they have so far proved unfosslllferous. 
The bedded rocks have been classified as follows 

Age Nature of Rocks Approximate 

Thickness 


Silurian 


Upper 

Ordovician 


(Mundoonen 

Series) 


{ 


7 Tuffs and Lavas 
L imestone (Bango Beds) 
7 Tuffs and Lavas 


(II) Sandstone with narrow bands of shale 
Micaceous sandstone, shale and lime- L 
stone J 

(1) Oraptollte slates, lnterbedded with 1 ) 
narrow bands of sandstone and V 
quartette J 


UPPEg OBOOVICIAIT 

Mundoonen Series. 

Rocks of this age Include slates, sandstones, quartxites, shales and a 
subordinate amount of limestone. They are grouped as the Mundoonen Series, 
since they are typically developed In the Parish of that name. The former 
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designation, Jeuawa Shales (Shearsby, 1911), which coveted at any rate some 
of these sediments, is not being used here since confusion might be caused through 
the Jerrawa Shales having been regarded as of Silurian age In addition, a 
somewhat similar name has been given to a rock series in another locality. 

The Mundoonen Series in strongly folded, with dips up to 70 degrees, the 
folding being along an axis not quite meridional. However, the folding Is lrregulai, 
and in places the beds are contorted, puckered and overfolded, and faults can 
be observed. The series has been folded into a great dome-shaped fan-fold, so 
that the oldest beds, the graptolite slates, are exposed by ei onion only in the central 
anticlines of the dome, the anticlines on either side being less strongly marked 
folds where only younger rocks have been brought up (see Section A-B, Pig. 2). 

(1) The Graptolite Slates 

The central anticline passes thiough the middle of the area mapped and the 
oldest rocks revealed in it arc a scries of blue-black graptollte-bearlng slates 
interbedded with layers of unfossiliferous sandstones and quartxites, these beds 
together being probably about 2,000 feet thick The slates are not all fossillferous, 
but in paits of the area graptolltes are fairly common; for instance, in the valley 
of the Yass River near the Junction of the Parishes of Manton, Mundoonen and 
Morumbatemun, where the river flows close to the central axis of the dome at its 
greatest breadth revealing the slates over a strip of country about 4 miles from 
east to west and about 4 miles from north to south To north and south of 
this outcrop the strip of slate narrows, because of the pitch of the dome fold, 
as well as on account of the rising contours of the countiy from which younger 
overlying sediments have not been eroded away to so great an extent, preventing 
the exposure of the slate on the Mundoonen Range. In the exposed Blate, graptolltes 
have been round in about thiity localities, though not always well preserved 
(see Map, Pig 1). 

The Becond exposure of slate which yields graptolltes is a narrow band, which 
m the extreme north of the area foims the country sunounding the Needles Trig 
Station, and can be traced south as a ridge crossing the railway line in Portion 
289, Pariah of Jerrawa, 11 miles west of Jerrawa Railway Station, after which it 
can be followed continuously to the south, still foimiug a ridge, nearly to the 
Hume Highway, until in Portion 200, Par Manton, it is cut off, apparently by a 
fault (see Section C-D, Fig 2) In four places m this band graptolltes have 
been found 

The following graptolltes have been obtained. 

southern localities' Climacograptua blcorntt (Hall), C tubulifetous 
Lap worth, V. mutilis Keble and Harris, Diplograptus ( Otthograptus ) calcaratut 
Lap worth, D (0 ) calcaratu* var battltcus Lapworth, D. (0.) cf truncatut Lapw , 
Cryptograph!i tricornia (Carruthers), Gloisograptua htnekau Hopk , Dicellograptua 
of complanatut Lapworth, D divaiicatus Hall var. riguiut Lapworth, D. cf. sextant 
Hall, D elegant Carruthers, D. cf moffatenilt Carruthers, D cf pumilut Lapworth, 
D. cf. smithi Ruedemann, Dicranograptut ramotut Hall, D. hiant T. S. Hall, 
D tic-sac Lapw, Betiograptui yastentts Sherrard and Keble, and Leptograptut sp. 

northern localities . Diplograptut ( Orthograptut ) calcaratut var. vulgatut 
Lapw., D. (0.) cf. caloaratut Lapw., Dtcellograptut elegant Carruthers, Rettograptui 
latnt Keble and Benson, Retiograptut sp„ and cf Leptograptut. 

These forms Indicate an horlxon about the top of the Eastonlan and base of 
the Bollndlan tones of the Upper Ordovician. 
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It is hoped that a raoie detailed map of the occurrence of the graptollte*, with 
the tones in the Upper Ordovician represented, mar be published later 

The stratigraphic relation between the northern and sonthern graptollte 
localities has not been established definitely The northern slate band as has 
been said, breaks off In Portion 200, Par Manton, where the ground drops 
abruptly about 60 feet This is about 300 yards from a road connecting Jerrawa 
railway station with the Hume Highway Limestone Greek rises near this point 
and has cut a valley acioss the strike of the slate, but all efforts to trace the blur 
slate band on the opposite side of the creek that is, the south bank of the valley, 
have been unsuccessful (see Section C-D, Pig 2) Search to the south on the 
l ugged and heavily timbered Mundoonen Range reveals only sandstones and narrow 
bands of reddish purple shale, which oveille the blue slate The conclusion has 
been drawn that an east and west fault cuts off the slate band and may Indeed, 
have formed Gunning Gap between Mts Mundoonen and Margules through which 
the Hume Highway climbs the Mundoonen Range near this point and continuing 
west, have cut off the north and south ridge through Manton Trig As well as the 
abiuptly terminated slate ildge In Portion 200, there are similar cutoff spurs to 
either side of It along the line of the suggested fault 

There Is undoubtedly faulting In other parts of the Range, for Instance. In a 
railway cutting in Portion 42 Par Jerrawa (described later) The narrow ridges 
on the top of the Range, in places bounded by precipitous sides such as near the 
Gap Ttlg. may also be due to faulting Wide time gaps would Bepaiate such faults 

The slate in the extreme north of the area near the Needles Trig Station 
shows stiong ciumpllng and twisting and o\eifolding to the weBt Actually the 
graptolltes in the northern outcrop seem to be contained within a synclinal pucker 
A railway cutting In Portion 239 Par Jerrawa 30 yards long, exposes a section 
through this appaient syncline It seems probable that an eroded overfolded 
anticline rather than a syncllne is exposed At the western end of the cutting 
white and puiplc sandstones dip east at 46 degrees They aie overlain by heavily 
mineralised slates which however immediately bend round and dip to the west 
(see Section E-F. Fig 2), the westerly dipping slate containing graptollte 
fragments Twenty yards further east, the slate, after being folded into a com 
pressed anticline, possibly faulted. Is overlain by a red gritty sandstone dipping 
east at 70 degrees Since the blue slate, well exposed near the Needles, 2 miles 
to the north of this outciop la greatly crumpled and contorted, and, as well, much 
bending and twisting can be observed In the yellow bleached splintery slate In 
load cuttings near the 1 all way line, 60 yards to the west of the blue slate and 
also In slate 400 yards east It Is considered that overfolding has cansed the 
apparent dip to the east In the railway cutting as well as elsewhere In slate 
outcrops in the north of the area 

Though fewer fossil forms have been found In the northern area than in the 
southern, all genera found In the north are represented In the south and, con 
sequently. It is likely that there Is no wide time-gap between the deposits in tile 
two localities It seems probable, therefore, that in the north, or Jerrawa area, 
the outcrop Is that of the same dome as In the south, or Tass River district 
It Is narrower, however because of the northward pitch of the dome (see Sections 
C-D and E-F, Fig 2) 

In Portion 131, Par Morumbateman, Qlouograpt hlncktU and Diplograptiu 
ep are preserved among other forms as ferruginous impressions on a contorted 
and fractured quartxltic slate dipping north-west st 60 degrees The blue slate 
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underlying this bed in the south-east of the same Parish, in Portions 38, 141 
and 150, is spotted with smudges of red oxide of iron, perhaps replacing graptolites 
The beds dipping beneath this spotted slate hate been metamorphosed, becoming 
altered to a baked slate-like hornfels in which no fossils are found The meta¬ 
morphosed beds are described later Further south and south-east lies the area 
which has been worked for gold bismuth, etc 

The sandstones and quartzites lnterbedded with the slates have yielded neither 
macroscopic nor microscopic fossils The quartzite occurring in beds about 30 
feet wide is seen in thin section to be built up of angular quarts grains, most 
of which are in contact, with only a minimum of cementing secondary silica It 
has caused small waterfalls across several of the creeks where it outcrops, for 
Instance in Portion 1 Par Mundoonen Bands of chert are intercalated with the 
sandstone in places, as on the west side of Poitions 90 and 152, Par Morum- 
bateman outcropping on the YassOundaroo road 300 yards east of the 12th 
milepost 


(ill Sandstones shales etc 

Overlying the graptolite slates etc with conformable dip and strike is a 
series of about 5,000 feet of brown micaceous sandstone, yellow and purple shales, 
and massive sandstones and quartzites In which no fossils have been found No 
macroscopic fossils having been found, thin sections of many of the rocks were 
submitted to Miss Irene Crespin Commonwealth Palaeontologist who was unable 
to find any trace of microscopic fossils Though the Upper Ordovician graptolite 
slates beneath these beds are moie Intensely folded, probably on account of their 
lithological character, the diiectlon of dip and Btrike is generally the same in 
both, and there seems no unconfoimity between them (see Section A-B) 

The axes of the folds in these upper beds of the dome above the graptolite 
slates are spaced about 1 mile apart as shown best in exposures along the railway 
line and along the Yass Rlvei in the Parish of Manton, especially Portion 164 
The strata show small fractuies in places A good example of a fluted anticline 
occurs in the bed of Jerrawa Creek where it Is crossed by the Berrebangalo 
road in Portion 2, Par Mundoonen (PI xli, fig 1) These beds outcrop along the 
ridge of the Mundoonen Range covering the graptolite slates whose outcrop is 
only found along the top of the lange in one small patch 

Ironitone —Bands of ironstone are interpolated between many of the beds of 
the series Sometimes these are meiely deposits along joint planes less than an 
inch wide, but in other places their width has attracted attempts to mine them, 
for instance in Portion 60, Par Mundoonen (Ann Rep, 1921), where a hematittc 
iron occurs White shales from which the iron has leached to form this deposit or 
others, can be seen in railway cuttings near Jerrawa 

IAmeetone —On the east of the main anticline two small outcrops of limestone 
occur, one In Portion 80, Par Mundoonen, where it was formerly burned for 
lime A weathered surface shows a grey saccharoidal rock with traces of banding 
or bedding Opaque white lumps are caught in some of the layers. The other, a 
very small outcrop, on Limestone Creek, in Portion 8, Par Jerrawa, is a dull, 
grey rock, with small protuberances on a weathered surface Dr Dorothy Hill 
has kindly examined thin sections cut from these limestones, but reports that 
no organic structure whatever can be observed 

The Mundoonen sandstone, near the top of the series, is generally found in 
beds about 1 foot in thickness Quartsltlc layers oocur within it and rare 
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narrow bands of well cleaved grey and purple micaceous shale, a few Inches thick 
only, though at the top of the whole series wider bands of the same nature occur 
These uppermost Mundoonen beds have generally a uniform dip to the west, but 
pressure has caused a few wide open folds In these resistant rocks, as well as 
some faults One is well exposed in a railway cutting In Portion 42, Par Jerrawa, 
almost at the contact of sedimentary and Igneous rocks (Pi xil, fig 2) A nearly 
vertical allp to the west of more than the height of the cutting (40 feet) has 
occurred On the downthrow side (west), a soft closely-bedded sandy shale dipping 
to the west is in contact, along the fault plane, with a hard and massive 
sandstone whose Irregular beds, up to 1 foot In thickness, dip to the west at 
70 degrees The fault channel is very clean and narrow, not more than | Inch 
of Iron-impregnated breccia Ailing it The direction of dip in the sediments is 
unaltered by this fault 


SITU SIAN 

Limestone 

In the extreme north west of the area In Portion 22, Par Bango, a limestone 
occurs, which has been placed by Shearsby (1911) among the Bango Beds of the 
Silurian System It is revealed only by excavation as its outcrop Is covered 
by alluvium A face of about 40 feet is exposed in a quarry which has not 
reached the bottom of the bed An alluvial overburden of about 10 feet rests on 
the limestone The quarry, which is not worked now, lies in an angle formed 
by the junction of Bango and Hard's Creeks, which have deposited in thlB 
neighbourhood at least 10 feet of alluvium Alluvium covers all outcrops west of 
the quarry to Bango Creek a distance of about halt a mile In places the creek 
has cut through the alluvium exposing flow breccia (desciibed later) in Its bed 
and the same rock occurs in Portion 8 Par Bango, Immediately west of the 
creek, where the igneouB rock dips oi Is jointed at 20 degrees to the southwest 
Alluvium also bounds the limestone for a quarter of a mile to the east, but in 
Portion 89, Par Bango, flow breccia is met again 

Though limestone outcrops through alluvium to the north beyond the limit of 
the present map (Shearsby, 1911), flow breccia rises out of the alluvium 160 yards 
north of the quarry in Poi tlon 40, Par Bango In Hard's Ci eek, 1 mile south west 
of the quarry, la more of the same rock, while a 6-foot high railway cutting 1 mile 
immediately south of the quarry exposes only a rather decomposed igneous rock 
closely related to the others and no limestone Nor has it been picked up further 
to the south 

The mask of alluvium makes It impossible to determine the exact relation 
of the limestone to the igneous rock, but It seems possible that it was deposited 
during a temporary lull in volcanic activity, and was subsequently covered by 
the Igneous rock now to the west of It, when activity recommenced, this overlying 
lava convening the limestone to marble It will be shown later that, in Portion 28, 
Par Bango, 2 miles to the east of the limestone quarry, calcareous fossils aie 
entangled In coarse crystal tuff as a result of a shorter interruption In Igneous 
activity than the relationship suggested at Bango quarry would represent 

The rock Is coloured creamy yellow on a weathered surface and it is only on 
such a surface that fossils are found, since the rock Is entirely recrystallised, 
and freshly broken rock reveals only an Interlocking mass of calcite crystals 
coloured In streaks of white and brown Dr Dorothy Hill has kindly examined 
specimens and idsntlfles the following forma Halysites sp, fins dendroid favorites, 
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and some which may be excessively altered Alveolites She says The specimens 
of Halysites have the general aspect of the species of Halysite* occurring at 
Mt Canoblas (Gap etc) but I am unable to give a precise specific determination 
owing to the poor preservation The assemblage is thus Upper Ordovician or 
Silurian and a more precise determination on this material alone would not be 
Justifiable 


IK 81 UPFLK OKU VH IAK 

I Fine luffs etc 

In the bed of Moi umbateman Creek while travelling west the Mundoonen 
Series can be followed upward from typical massive sandstone through purple 
shale and clay slate all dipping almost due west at high angles about 50 to 60 
degrees until a well bedded tuff ie reached which dips nearly west at 80 degrees 
ind overlies the more steeply dipping shales ind slates of the Mundoonen Series 
(see Section A-B) In a southward bend of the creek in Portion 48 Par 
Morumbateman in a bank 12 feet high a series of several beds of tuff all dipping 
5 degrees north of west at 80 degrees rest on miciceous slate dipping at 55 degrees 
in a direction 10 degiees south of west 1 uither downstieam 20 yardB after the 
creek has turned west again it has cut through the tuff cover showing it to rest 
unconformably on a micaceous slate bed about 45 feet wide dipping west at 45 
degrees In this the highest exposed bed of the Mundoonen bet ies a thin section 
(B 1089) shows that bedding planes aie marked by undulose strings of brown and 
bleached mica about 0 5 mm apai t between which is an interlocking mosaic of 
quarts grains and minute mica flakes It is possible that this slate may be of 
tuffaceous origin Itself and that the heat of the overlying younger tuff has 
promoted the growth of mica in the older slate 

The overlying tuff series sh< ws i onslderable variation in grain slxe In its 
diffeient beds each of which is about 2 feet thick The lowest (SHOO) consists 
of a vesicular banded greenish grey medium grained rock with some porphyrltic 
crystals of felspar and quarts In thin section may be seen an occasional larger 
crystal up to 0 6 mm long (making up less than 5/fc of the whole) which is set 
among fragments one fifth that else in a devltrlfled ground mass The fragments 
are principally felspar plagioclase and oithoclase with subordinate quartz while 
the constituents of the devltrlfled ground mass are indeterminate but are probably 
felspar and quarts Ldmonite and chlorite are pi esent The propoition of fragments 
to ground mass in so fine grained a rock is difficult to determine but is probably 
about 1 3 When compared with rocks previously described from the Yass 
District this type would be classified as a medium tuff Type 1 (Sherrard 1936 
PI vi fig 7) but would be called a fine essential tuff in the classification of 
Wentworth and Williams (1930) since the mineral fragments are less than } mm 
in length 

Above this band lies a coarse crystal tuff (coarse essential tuff Wentworth 
and Williams 1930) with felspar predominating over quarts fragments both of 
which average about 1 mm in length The fragments of both quarts and felspar 
are somewhat rounded and are packed falily closely making up about 75% of 
the rock and are set in a ground mass deviti lfled and showing spherulitlc 
structure Overlying this bed is another fine essential tuff while above again 
is an extremely 4ne grained rock (S1103) which is regarded as a sediment which 
has been recrystallised by the heat of the overlying tuff Similar Inter bedded 
altered sediments are described later The 12 foot bank in Morumbateman Creek Is 
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capped by a coaise cjystal tuff (81106) of which the mineral contents grain else 
and ehape and ground maae are similar to those In the coarse crystal tuff 
described above Traces of bedding are noticeable In both In places this 
uppermost tuff Is rich In fragments of recrystallised calcium carbonate Other 
bands are very porous with carbonates in the cavities All the tufts are com 
paratlvely rich in apatite 

Although there is no continuous outcrop the tuffs of Morumbateman Creek 
can probably be connected up to the Bouth with a vesicular tuff outcrpppint, at the 
southeast corner of Portion 24 Parish of Nanima 14 miles east of Morumbateman 
village It dips west at 2S degrees and a thin section shows that angular quarts 
grains predominate ovei felspar and rough bedding planes are outlined by thin 
blotlte flakes Though the majority of fragments in this fine essential tuff are 
less than I mm in length yet there is an unusually large number perhaps 10°« 
of the rock of both quartr and felspar gialns 1 mm long 

Travelling north from Morumbateman Creek outcrops of line tuffs can only be 
picked up Irregularly until the Yass River in Portion 86 Par Manton is reached 
where a series of tuffs and sediments probably tuffaceous is exposed but no 
vertical section exists to show their true relation to each other and to underlying 
rocks The upturned edges of the beds are separated by alluvium and their quasi 
parallelism of direction of dip and strike is nil that can be ascertained The 
lowest bed exposed dips due west at 46 degieen It is a micaceous slate (8144?) 
which may be tuffaceous In origin In thin section it Is similar to the micaceous 
slate at the top of the Mundoonen Series in Moiumbateman Creek (8 1089) and 
below the lowest tuff there Twenty yatds of alluvium separates the slate from 
the overlying dense wnxylustred finegrained blutgiey rock which dips at 46 
degrees In the direction 16 degrees south of west It ontciops in the bed of a small 
tributary creek entering the Yass River at tins point It is composed of rather 
rare small angular fragments of quartz arranged with their long axes parallel 
and of discontinuous thieadB of brown mica set in a matrix of secondary quarts 
It is a shale possibly tuffaceous In origin The overlying rock a fine tuff separated 
from the last mentioned by alluvium is coarser grained than it and is well bedded 
As well as quartz fragments about k mm long It contains caught between threads 
of blotlte prisms of calclte 1 mm acioss which are probably altered from 
plagioclaae felspar A shale overlies this tuff and it is succeeded by a closely 
cleaved slate dipping 10 degrees north of west it 60 degrees which in turn Is 
overlain by a dense gieenlsh waxylustied finegrained recryattllized sediment of 
the type common in the district though this one la distinguished by an abundance 
of calotte It dips at 16 degrees in the same direction as the preceding Above 
this is a coarse crystal tuff with closely packed fragments of quarts 1 mm long 
and of altered plagioclase and chlorite The next rock to the west is porphyrltlc 
with white earthy phenocrysts and a tare quaitz grain set in a dull greenish black 
ground mass Its dip cannot be determined and It is separated by 20 yards of 
alluvium from the previous rock It may overlap and conceal some of the finer 
tuffs such as outcrop In Morumbateman Creek In thin section It Is found to be 
highly altered Idiomorphic felspar prisms are clouded by alteration to serielte 
and secondary quartz has also developed In them Primary quarts la rare The 
mioro-spherulitee of the deri trifled ground mass have broken up so that minute 
fragments of secondary quarts are scattered through the mass and entangled 
with isotropic chlorite There Is also some cslclte The rock Is an andesitic tuff 
or lava It forms a ridge 40 feet high and 100 yards wide In this sequence from 
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well-bedded sediments, compaiable to those regarded as Upper Ordovician In 
Morumbateman Creek, to coaise tuff and lava, though the evidence Is not conclusive, 
It Is suggested that they form a conformable series 

In low cuttings on the Yasa-Gundaroo Road, 100 yards to the south, the 
andesitic lava outcrops in an even more altered form than on the Yass River 
It la accompanied by the outcrop of an altered fine-grained sediment only. North 
of the Yass River, outcrops of the tuffs, lnterbedded sediments, and lavas can be 
followed continuously to the old Gap Road, near which. In Portions 189. 106 and 
166, Par Manton, sparse outcrops occur of westerly dipping bedB, which pass 
upward from unaltered sediments through fine essential tuffs to recrystalllsed 
shales, coarse tuffs and andesitic lavas To the north the fine tuffs are lost 
and do not outcrop In cuttings on the Hume Highway 

However, in Portion 106, Par Bango, at a point 1 mile east of Coolalle railway 
station, where the road from Yass to Jerrawa approaches closest to the railway 
line, a disused mil way cutting t events a seiles of bedded tuffs resting on a coarser- 
grained Igneous rock The cutting Is about 10 feet deep and exposes a well-bedded 
series dipping 20 degrees south-west (PI xll, Itg 81 The rock In these beds is 
green and even-grained, feels gritty, and contains much quart* Distinct white 
bands arc shown In places Thin sections show variations In texture in different 
layers within the same field of view Angular quartz and felspar grains, with 
long axes parallel and never quite in contact, and a few chlorite grains are set In 
a devltrifled ground-mass The chlorite flakes are green, though sometimes 
darkened by magnetite grains along cleavage cracks Quart* fs always In con¬ 
siderable excess over felspar The bedding Is strongly marked The mineral 
fiagments In some layers met age just less than \ mm In length, bringing them 
Into the fine essential tuffs (Wentworth and Williams, 1980), while other layers 
are finer with fragments about one-tenth of n millimetre The proportion of 
fragments to matrix also varies from about 1 ■ 1 to 1 3 

There is n tblckuesa of about 4 feet of bedded tuffs overlying the coarse¬ 
grained igneous lock, u poiphyiy, to be dcscnbed, and testing upon the tuffs 
Is a coarse crystal tuff which Is at the top of the cutting The average slse of 
the mineral grains In this rock (8 960) is Just greater than i mm, but there are 
many larger, and also some rounded aggregates built up of secondary quarts. 
Quart* Is in excess of felspar, which Is principally plagloclase. Iron oxide haa 
collected along the cleavage planes In the bleached chlorite. Apatite Is present 
The ground-mass consists of mlcro-spherulltes, probably of quarts and felspar. 
Compared with other coarae crystal tuffs in the district, this one contains smaller 
fragments and they are less closely packed Bedded tuffs are also exposed In the 
6-foot-high bank of a dam nearby 

As explained in the section “Physiography” above, Manton’s Creek in the 
neighborhood of the railway lies at the bottom of 10 feet of alluvium. In the bed 
of one of its branches, four hundred yards to the west of the tuffs Just described, 
and i mile east of Coolalle railway station, shales dipping south-west at 90 degrees, 
and therefore apparently overlying the tuffs of Coolalle cutting, are revealed. The 
shales are dense, of a resinous lustre and coloured yellow-brown, and in thin 
section found to be extremely flne-gralned with minute flakes of brown mica 
Indicating bedding planes. Contact metamorphism seems to have caused secondary 
recrystallizatlofl. 

8nmming up the Information regarding tins tuffs, etc, which has been 
obtained. It Is found that the types of tuff do not correspond exactly In the 
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different outcrop* In general, it may be said the lowest tuffs, which are fine¬ 
grained, rest on a tuffaceous slate belonging to the Mundoonen Series This lowest 
tuff la not always well bedded and is sometimes richer in quarts than felspar, 
and sometimes the reverse Variations in coarseness are also observed It is 
succeeded by a coarse crystal tuff bed Clastic sedimentary deposits usually 
Intervene at this level and were subsequently altered by the coarse tuffs or lavas 
which overlie them 


II Coarse Ot atned Igneous Rotks 

West of the tmegiained tuffs the country is covered by coarse-grained 
Igneous rocks, which outcrop over a strip stretching from Portion 117 Par 
Bango, in the noith to beyond the southern limit of the aiea mapped, that is, 
more than 16 miles, and widening, from east to west, from 3 miles in the north to 
6 miles in the south To the west these rocks junction with othets described 
previously (Sherrard, 1936) 

Throughout this area the coarsegrained igneoub rocks aie indistinguishable 
in the hand specimen They are greenish or bluish grey in colour, all itch la 
glassy quarts grains, containing phenocrysts ot dull white felspars and a 
subordinate amount of a black ferro magnesian mineral The gioundmass is 
dense and waxy-lustred Thin sections, howevei leveal differences and enable 
the rocks to be divided Into two distinct groups The rocks of one group show 
a fragmental texture and are coarse crystal tuffs with rounded or angulai mineral 
grains packed in close contact with the minimum of matilx In the second group, 
the locks are porphyiltlc, with ciystal phenouysts often ldlomoiphic, Bet in t 
devitrlfled ground mass the phenocrysts being piesent In about equal proportion to 
the ground mass These rocks aie either lavas oi hypabysaal types and textural 
differences or field relations, to whuh reference will be made latei permit the 
subdivision of this group into quartsporphyiy dacitic flow breccia and dacite 

(1) Quai tx Porphyi y 

The origin by intrusion of the quart* porphyry is clearly demonstrated in 
the instructive section exposed in the disused railway cutting near Coolalie 
railway station, to which previous reference was made The poiphyry which 
outcrops neai here in the form of low rounded tors, was quarried through to a 
depth of about 10 feet in order to form the railway bed, thus revealing a 
diagrammatic section illustrative ot Intrusion by stoping (PI xli, fig 4) At the 
upper surface of the Intrusion a rectangular block of porphyiy nearly 2 feet 
square has replaced a block of the overlying bedded tuffs described above, which 
has foundered and fractured, leaving Irregular small pieces strewn through the 
porphyry A rim of about 4 feet of mixture of lumps of bedded rock within 
porphyry surrounds the entire upper surface of the intrusion 

Hand specimens of the intrusive rock are greyish-green, speckled by pheno 
crysts of quarts and opaque white felspars, both large, set in a lustieless 
ground mass In thin section the porphyry Is found to be of the type normal to 
the Yass District (Sherrard 1936, PI vi, fig 1), with large allotilomorphle 
quarts crystals, whose edges have been corroded, prismatic twinned plagloclases, 
some about Ab^An^, others soned and clouded by alteration to sericite, 
which has developed along cleavage cracks Large prismatic sections of mica 
occur, showing strong pleochrolsm from green to straw-yellow Large apatites, 
ilmenite and leucoxene are accessories The ground mass, present in about equal 
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proportion to the phenocrysts is highly devitrlfled with spherulltes probably 
composed of qu&rti and felspar (S 319) 

Hand specimens from the actual line of contact of porphyry and tnlt show 
It to be a sharp one as far as the unaided eye can detect though In places 
fractuies about i inch In throw disturb Its line Thin sections cut along the 
contact show crystals from the porphyry becoming separated from each other and 
pressed into the tuff as sepaiate Individuals surrounded by tuff becoming cracked 
and torn apart in the process Some of the mineral chips in the overlying tuft 



Fig J—A Crystal Ilthlc tufT 1 ortlon 10* Par Banco (S»4>) Ordinary light 
Phenocryste break ng away from porphyry fragment*—B Quarts porphyry Intruding 
tuff Railway Cutting near Co lalle (S 381) Ordinary light Quarts and felspar have 
developed rallal cracks and bedding planes n tuff bent round sen rysts—C Rock at 
contact with granod urlte I ortlon 86 Par Dixon (S 998) Ord nary light 

(Por) porphyry <gl) glass (Q) quirts (F) felspar (QF) Intergrown quarts and 
felspar (T) cpldote (t 1) cl lorlte 

have been derived In this manner though It cannot be said in what proportion 
Nockolds (1933) describes minerals of a magma wedging their way into xenolltha 
at Blbette Head Alderney and Thomas and Campbell Smith (1938) describe 
porphyrltic felspars from granite which have been Introduced Into a contact rock 
at any rate a foot or so from the contact At Coolalle bedding planes of the 
tuff are bent around these Inclusions simulating flow stiucture but this appearance 
Is quite plainly due to the foiclng In of the xenocrysts Another effect Is the 
development of radial cracks In quarts and felspar crystals ultimately shattering 
them (S 383 see flg 3 B) 

Although at the Junction some of the quarts crystals are markedly corroded 
and secondary quarts and calclte and an occasional garnet have developed the 
chemical effect of the Intrusion has extended through an extremely narrow sone 
no doubt because the Junction observed Is one made by an almost solid magma 
which had become viscous ahd Inert before reaching this level (Daly 1908) Thla 
condition also accounts for the rim of xenollths of tuff seen within the porphyry 
near its upper surface which could not sink further through the viscous magma 
The calclte along the Junction must have developed from solution of felspar since 
there is no reaction for carbonate from the unaltered tuff Secondary allies has 
replaced many cleavage laminae of mica 
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A thin Motion made from the junction of a xenolltb with ita porphyry hoat 
ahowa derelopmenta similar to those at the upper contact Marked corrosion haa 
occurred round the borders of the crystals from the porphyry which have been 
forced Into the tuff and secondary quarts sheaths have enveloped some of them 
Secondary quarts can also be seen replacing mica laminae 

Another Instance where intrusion has occurred can be seen In a railway cutting 
In Portion 283 Par Jerrawa near the crest of the Mundoonen Range where 
porphyry la revealed beneath bedded sediments about 10 feet below the surface 
It does not outcrop here (PI xll fig S) It has reached the surface in a low 
railway cutting Immediately west of Jerrawa station where porphyry outcrops 
for about 200 yards A narrow dyke may be seen in a cutting on the Hume 
Highway 18 miles east of Yaas In the south eastern corner of Portion 80 Par 
Manton which contains a green porphyritir lock with white phenociysts In 
thin section it differs from other rocks examined through the crowd of small 
idiomorphic zoned plagloclaaes set in a glassy ground mass which in some cases 
can be seen actually to have solidified just as seme of the small felspars were 
splitting away along the cleavage of the large felspais (81870) 

No connection at the surface has been found but it seems probable that the 
quarts porphyry and dykes originate from the same magma aB the big Gunning 
granitic outcrop whose western maigln reaches thB aiea mapped It is described 
below 

(11) Dacite 

Theie Is Insufficient field evidence from exposures in cuttings quaines etc 
to prove that all the rocks with porphyrltic crystals are Intrusive in the manner 
of that at the Coolalie railway cutting For reasons to be given late the rock 
outcropping In the west of the area has been classified as a dacitic flew breccia 
Thin sections from outcrops occurring between the flow breccia on the west and 
the sedimentary rocks in the east piove that both coarse crystul tuff ind dacite 
occnr among them but the determination of the exact limits of the outcrop of each 
would require the examination of an almost Infinite number of thin sections 
on account of their stmllaiity in the hand specimen Fifty thm sections which 1 a>c 
been examined show these two types outcropping in thiee alternating north and 
south strips with coaise crystal tuff bands on eithei side of dacite suggesting 
that they may form an lnterbedded series though It is possible that in places 
the outcrop of dacite is the result of intrusion along a dyke channel 

Like the others the dacite Is a greenish grey medium grained porphyrltic 
rock with crystals of quarts felspar and black mica set In a dull ground mass 
In thin section are found large quarts crystals well tounded and sometimes 
embayed by corrosion hypldlomorphlc prisms of plagloclase which is determinable 
when fresh enough as Ab*An H Small prisms of pleochroic brown or green biotite 
occasionally chlorltised also occur Small chips of quarts and plagloclase are set 
between the large phenocrysts Apatite 1s common as an accessory The ground 
mass la highly devltrifled and is a mosaic of minute Interlocking crystals probably 
of quarts and felspar The proportion of phenocrysts to ground mass is about 
2 8 The rock seems beet described as a dacite and Is closely similar in texture te 
some of the dacites of Victoria With less quaiti It passes Into andesite as above 
Dacite outcrops In a narrow band from Poitlon 117 Parish of Bango In tbe 
north near the railway line then along Manton s CrMk and later running south 
south-east to the north west comer of Portion 266 Par Nanima The rock from 
the bed of Manton s Creek Portion 93 Par Manton is typical (S1549) 
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There la tome field evidence in support ot a bedded oilgin for this dacitic 
lava On the railway line in Portion 30 Par Bango wheie the present line 
swings away from a disused railway mound a low cutting reveals lerrystalllzed 
fine sediment undei lying altered dacite (11 xii Ug S) The same relation is 
seen m cuttings in Portion 118 slightly north In the south of Portion 226 
Par Manton in the valley of Manton a Creek at its junction with a tributary from 
the west a fine grained sediment and a glassy tuff dip beneath altered dacite In 
these localities at any rate the dacite originated as a bedded flow 

(ill) Coaise Ciystal Tuff 

The coarse ciystal tuffs are everywhere uniform in appearance They are 
coarse In grain greyish green in coloui lich in quaitz with felapai generally 
white and opaque and a subordinate femic mineral They sometimes contain 
fragments of other rocks In thin secti in they ai e fi agmental being made up 
of angular grains of quartz and felspai Just under 1 mm long on the average 
though they range up to 3 mm in length in the tuff fiom Prrtlon 207 Par Manton 
i mile northeast of Manton Trik Thiy would be classed among the coarse 
essential tuffs and coarse accidental tuffs of Wentwoith and Williams (1930) 
The large quarts crystals are geneially more r less rectangular but sometimes 
are corroded and embayed Plagloclase is often considerably clouded by alteration 
to serlcite The mica In some of the tuffs is i gieen pleochiolc blotlte occasionally 
having iron oxide lodged along the cleivake planes in others it Is piesent In 
the form of green chlorite showing ultiablue polarisation coloui s Occasional 
lltblc fragments aio present Between the mlneial fiagmeuts ate closely packed 
small chips of quartz alteied felspar some ip itlUs up to 0 5 nm long isotropic 
green chlorite calclte and llmenite all of which aie set in a gioundmass making 
up perhaps one sixth of the rock which is in some cases lBotiopic but has usually 
been devltnfled sufficiently t> show a splierulitlc structure Traces of flow 
structure are also present as a lule A similar c aise crystal tuff was illustrated 
previously (Sherrard 1936 PI vi fig 4) 

The only vertical section exp wing any thickness of this tuff is in a load metal 
quarry in Portion 21 Par Nanlma i mile south of Cockatoo Trig and beside 
Morumbateman Creek A face 30 feet deep has been exposed the upper 15 feet 
of which shows pronounced spheioidal weathering divided off by more or less 
horizontal Joint planes In the lowu 16 feet the rock is solid without any 
jointing The bedding planes seen m the tnffs exposed in the vertical section at 
Portion 48 Par Morumbateman aie not seen here The rock In the quarry 
Is the normal fragmental type In places vughs of white carbonate with copper 
and lion pyutes occui A thin section (S879) made from the solid rock in the 
quarry 20 feet below the surface where neither spheroidal noi horizontal joints 
disturb the mass shows normal coarse crystal tuff with more than 75% of the rock 
consisting of fragments of quarts and plagloclase the latter In the greater 
quantity and only a few lithlc fragments of devltrlfled glass and of a poipbyiitlc 
rock Apatite la common There is a rough parallelism of arrangement of the 
fragments The rock at the top of Cockatoo Tiig 200 feet above the quarry and 
i mile north of it consists largely of lithlc fragments of porphyry or dacite with 
a fragmental tuffaceous matrix between them 

A crystal lithlc tuff (8 942) outcropping | mile north-east of Coolalie railway 
station contains an unidentifiable organic fragment A thin section shows largo 
pieces of porphyritic rock which were cracked and dragged apart before the 
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solidification of the taff Pieces of porphyry now form both large and small 
fragments In the tuff In addition many of the separate crystal fragments of this 
tuff were originally the quarts felspar and mica phenocryats of the porphyry 
(see Fig 8 A) The sparse matrix is devitrifled 

In Poition 28 Par Bango on the eastern margin of that parish a railway 
cutting has exposed an igneous rock of the usual greyish green coarse grained 
type which contains many white calcareous Inclusions up to 1 inch across with 
protruding knobs on their surfaces In addition fragments of a porphyrltlc rock 
up to 4 Inches in diameter can be seen In thin section the rock Is found to be 
fragmental with pieces of porphyry oi daclte angular quarts and felspar grains 
Just under 1 mm in length recrystallised calclte green chlorite and apatite set in 
a nearly opaque ground mass which is however devitrifled in places Some of 
the quarts and felspar grains In this tuff also hare been derived from porphyry 
fragments and can be seen splitting away from them Cracks can be seen 
through porphyry pieces movement along which has detached crystal particles 
This rock is a coarse accidental tuff The fossils which now form white calcareous 
inclusions have become almost entirely recrystallised and little structure is left 
Dr Dorothy Hill who kindly examined them reports the slides and specimens 
are unidentifiable The recrystallired calotte patches may have had an algal rather 
than a coral origin 

These occurrences form part of the band of crystal tuff which outcrops 
Itnme l itely east of the flow breccia in a band from 1 to 2 miles wide It is 
found in the north in Portion 106 Par Bango (S 942 above) Immediately east of 
Man tun Trig and along the Yass Canberra road 

The second band of coarse crystal tuff Is a narrow one and not continuous 
The tuffs are found In thin beds perhaps only 2 feet thick as In the vertical 
section in Portion 43 Pai Morumbateman In Portions 86 and 106 Par Manton In 
all of which places they are lnterbedded with fine tuffs and clastic sediments 
8ome of the tuffs are rich In calclte in some cases derived from organic fragments 
and In others from altered plagloclase 

(iv) Flow Breccia 

In the west of the area the lock type designated here flow breccia occurs 
It outcrops over a strip of country about 2 miles wide running south south-east 
from Portion 6 Parish of Bango near the Junction of Bango and Hards Creek 
to the southern border of the area On the west It passes into the rock described 
and figured previously as quarts porphyry tuff (bherrard 1836 p 139 PI vt 
figs 2 3) Its eastern boundary is marked by a pronounced north and south 
■carp which runs parallel to and about 1 mile west of Manton s Creek rising about 
400 feet above the creek Manton s Creek and the Yass River have cut through 
the scarp Just south of Manton Trig It has been suggested eaillei that a fault 
cute through the scarp at this point south of which a lower scarp runs south 
parallel to Dog Trap Ford road near the western boundary of the Parish of Nanlma 

The rock Is well jointed outcropping In low jagged tooth like boulders which 
become like a series of tombstones in Portion 189 Par Nanlma 12 miles south 
of Yass Several small quarries for building stone for local use in Portion 223 
Par Nanlma show vertical joints from 4 to 8 Inches apart The outcrops of 
flow breccia form a series of ridges 1 mile apart striking across country weet 
south west and rising in height towards the south-south-east from not more than 
a foot or two near the mouth of Kitty s Creek until in Portion SO Par Hume 
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the creek has tut a gorge with sides about SO feet high through one ot them 
This gorge is only 20 yards wide, and the rock forming it is either jointed or dips 
at IS degrees in a direction 25 degrees west of‘south 

In a hand specimen this is anothei of the coarsegrained, greyish green rocks 
with glassy quarts and opaque white felspars s^t in a dense resinous lustred ground* 
mass However, thin sections from this outciop distinguish it from the other types 
These sections nevertheless show confusing features, in some lespecta suggesting 
an intiuslve rock in others a tuff, while flow stiucture is not uncommon Large 
crystals of quarts are corroded and embayed and up to 3 mm long Small 
hyptdlomorphic plagloclases (1 mm long) about Ab*An«, and a green pleochrotc 
blotlte occui, with apatite as a common and galen i as a laie accessoiy mineral 
Angular chips of quarts and felspai I mm long and 1ms, are seen between the 
phenociysts In the devltrlfled ground mass which is present in proportion to 
crystals of about 2 3 flow stiucture is often shown though it seems less marked 
towards the south near Big Hill Some of the large quarts and felspar crystals 
have been fractured apart but the pieces remain close enough together for the 
original shape of the phenocryst to be seen The rock (81616) from Poition 88, 
Par Nanlma, Is typical In considering the origin of this lock, at first sight 
the phenocrysts and comparatively large percentage of ground mass in it suggest 
a dyke rock which picked up the interstitial angular fiagments during Its 
Intrusion Moreover, the presence In this neighbourhood of quarts reefs and the 
advanced siliclflcatlon of the rock along its western border through Poitions 8', 
31, 186, 190 and 191, Par Nanlma might be expected to have followed intrusion 
as a dyke But such an origin would not produce a rock with flow structure, 
which also remains unexplained If the angular chips of quarts are regarded as 
due to an early stage of metamorphism, producing shattering of quarts crystals 
through unequal expansion in an acid igneous rock (Harker 1932) At Coolalie, 
where an apparent flow structure has developed as described above, the xenocrysts 
were forced into an already closely-bedded rock, which is not the case here 
However, Williams (1926), quoting Kenner in Alaska, says flow structure is no 
proof of a lava origin and pyroclastic material Is capable of flowing by mobility 
of the associated gases On the other hand the high pioportion of ground mass 
In this rock (two fifths) would not usually occur in a coarse tuff, and the rock 
seems most satisfactorily explained as a flow breccia according to Iddlngs* 
definition (1909), where fragments of a molten magma after having been exploded 
are pictured as tailing back within the crater or mouth ot the fissure and 
subsequently flowing like other lava To describe the rock more fully, the term 
“dacltic flow breccia" is used The rocks described here respectively as dacite 
and dacltic flow breccia are undoubtedly much alike, but the latter Is distinguished 
by flow structure and by a closer packing of hypldiomorphic phenocrysts and 
mineral chips than in the former 

Support for a bedded origin is lent by the occurrence in Portion 41, Par. 
Nanlma, immediately to the east ot any observed outcrop of flow breccia, of a 
rather finer type dipping west at 30 degrees It contains quarts and plagioclase 
phenocrysts, often hypldiomorphic, more than 1 mm In diameter, but a pre¬ 
dominating number of small angular chips lees than i mm The devltrlfled 
ground-mass makes up at least 50% of the rock This rock (8 619) Is assumed 
to be a border phase of the flow breccia dipping beneath the main mass Its 
outcrop Is not continuous to the north, but a fine-grained tuff or tuflaceous sediment 
striking north Is found in Portion 33, Par Nanlma, one mile to north of the 
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other The difference between S 619 and rocki described from nearer Yass 
previously (Sherrard, 1936, PI vl, fig 7) as medium tuffs, la In the higher 
proportion of ground mass and the occurrence of hypldlomoiphic phenocrysta In 
the former 

Thin sections of lavas from Maiysvllle and Taggerty In Victoria (Hills, 1639, 
1981), kindly made available for comparison by Dr E 8 Hills, show marked 
resemblances In one case to the rock described here as ' dacitic flow breccia” and 
in another to its border phase 

The cause of the alliclficatlon in rocks in the Parish of Nanima mentioned 
above, may be pictured as due to vapours lising between bedding planes of the 
flows An earthy bi own porphyritic rock outcropping In Portion 186, Par Nanima, 
Is seen in thin section to retain the teztui e of a flow breccia, and has phenocrysta 
of quarts, plagloclase and a little bleached chloilte, but It has a ground-mass 
formed of an interlocking mosaic of secondary silica (81018) In Poition 81, 
a flnegialned pinkish porphyritic lock consists entirely of a mosaic ot small 
angular secondary quarts grains (the original ground-mass probably) with 
occasional patches composed or rather larger but still angular Interlocking quarts 
grains, which have apparently teplaced the original phenocrysta The quartslte in 
Portion 8, half a mile south west of the junction of Morumbateman Creek and the 
Yass River, which contains large well-shaped quarts grains showing strain 
polarisation and aggregates ot secondary quarts set In a mosaic of fine secondary 
quarts, may also have originally been an Igneous rock 

Another altered form of flow breccia occuis in Portion 34, Par Bango, 1 mile 
southeast of the limestone quarry It is a green medium grained granular rock 
with numerous elliptical cavities up to an inch across, Into which aclcular quarts 
crystals have grown A thin section shows an lntergrown mass of epldote and 
quadrangular quarts gialns in about equal quantities There are also some 
aggregates of secondary quaits It would seem that solutions derived from the 
limestone have caused development of epldote here 

In comparing thin sections of dacitic flow breccia with those of rocks described 
In a previous communication as quarts porphyry tuff and rhyolite tuff, whose 
outcrops traced on a previous map (Sherrard, 1986) abut against flow breccia as 
shown on the present map, sections of the two types of tuff show a higher 
proportion of crystals to giound mass than does typical flow breccia Examination 
ot a number of sections suggests the likelihood of one grading into the other, 
due perhaps to the existence of a series of superimposed flows and tuffs A 
section from the rock In Portion 6, Par Bango, ISO yards to the west of Bango 
Creek and more than half a mile west of the limestone quarry, while still a flow 
breccia, shows affinities with the coarse crystal tuffs, with a greater proportion 
of crystals to ground-mass than in typical flow breccia 

The eastern boundary of the flow bieccla can only be traced with exactness 
in those places where Its border phase outcrops or where siliceous solutions have 
penetrated, presumably along a junction 

Age of the Igneous Rocks 

The age of the Igneous rocks In this area Is not determinable with certainty 
Exposures along Morumbateman Cieek give more evidence than any others The 
banks of the creek are generally low, and vertical sections are not seen, but the 
dips and strikes obtained from the upturned edges of the beds in the creek 
suggest a conformable passage Passing downstream from the slate of Portion 87, 
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Par. Morumbateman, which graptolltes prove to be of Upper Ordovician age, 
sediments conformably dipping above one another can be followed for two miles, 
with few breaks on account of an alluvium eover, until Portion 48, where the 
creek is flowing south for a abort distance over a micaceous slate, possibly 
tuflaceous, still In the Mundoonen Series, which dips at 66 degrees In a direction 
10 degrees south of west. Twenty yards south-west of it on the west bank of 
the creek Is the vertical bank of fine tuffs described above with their lowest 
member dipping 30 degrees in a direction S degrees neith of west Micaoeoua 
slate can be picked up again 20 yards downstream after Morumbateman Creek 
has turned west once more, where It dips west at 46 degrees, outcropping for 16 
yards with upturned edges underlying tuff on the river bank above These 
relations Indicate a slight unconformity between the Mundoonen Series and the 
tuff, though probably they do not mark any great time interval (see Section A-B). 

The outcrops along the Yass River In Portion 86, Par Manton, are each 
separated from the other by alluvium, though conformity between slates and tuffs 
Is suggested by parallelism of dip and strike Along the railway line the over¬ 
folding in giaptolite-bearing slate In Poition 239, Par Jeirawa, gradually smooths 
out and to the west the slate is overlain by conformable sandstones Lack of 
sections In iallway cuttings or elsewhue prevents observation of the complete 
sequence before the Igneous rocks outcrop, one of the lower tuffaceous members 
of which contains remnants of calcareous fossils whose age is indeterminate 

The quarts-porphyry is younger than the fine tuffs since It has intruded 
them 

All that can be said with certainty Is that the interbedded fine tuffs, coarse 
crystal tuffs, lavas, etc., are post-Upper Ordovician in age If the suggestion of the 
limestone of Portion 22, Par Bango, being Interbedded with flow breccia can be 
upheld, these Igneous rocks are probably of Silurian age, and the Junction between 
tuffs and sediments in Portion 43, Par Morumbateman, Is then an Upper 
Ordovlclan-SUurlan one 


MetamorphUm Due to Tuffi, etc. 

In each outcrop of the Junction of tuffs with sedimentary locks which has been 
examined, there has been found an extremely fine-grained rock interbedded with 
the lower members of the tuff series. In a hand-specimen, each of these is a dense, 
either lustreless or slightly waxy, uniform-textuied rock of a dirty grey, greenish 
or yellowish colour with a concholdal fracture. In thin section with magnification 
about 36 times, little can be determined from the dense even-grained texture of 
yellow or grey colour. Bedding planes are generally faintly marked by parallel 
arrangement of minute pleochroic brown-mica flakes. Sometimes secondary quarts 
Is In the act of replacing these flakes. Prisms entirely composed of a mosaic of 
secondary quarts are also present. Clastic grains of quarts and felspar and 
rounded aggregates of secondary quarts corroded by the matrix are only rarely 
found. With higher magnification (about 100 times), the matrix Is seen to be 
composed of a mosaic of crystalline material, probably secondary quarts A thick 
powdering of black grains of llmenite, or of yellow grains and washes of Umontte 
determine the colour. 

Typical examples of this change have been found in Portion 142, Par. 
Morumbateman, In a rock which dips below slate containing Qlottograptut Hinckrti, 
to which reference was made previously. This locality is passing Into the contact 
sone of the granodiorlte. In one example (S.1S05) numerous round, white blebs 
are seen In thin section one-tenth millimetre across, which is about fifteen times 
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the site of the a vet age single grain These aggregates are made up of Inter 
looking grains of secondary quarts Sometimes there Is a dark centre In these 
white blebs, which Is composed of rosettes of stumpy green chlorite flakes 
Between the blebs In the ground mass, with magnification about 100 times, a cloud 
of minute colouiless mica flakes is recognisable by the high polarisation colours, 
but whether the material with low polarisation colours wrapped around by the 
mica Is quarts or felspar, cannot be determined 

A similar baking of the shale Is found In i allway cuttings In Portions M and 
118, Par Bango, where It undeilies daclte (PI xli, fig 6) 

With iegard to the oitgln of these locks, their eztiemely fine grain separates 
them fiom an ordinal y sediment, to which they might be referred on account of 
the traces of bedding planes An origin as an argillaceous sediment which has 
been entiiely lecrystalllsed to a rock of the adlnole type by contact met&morphlsm 
seems to describe them best This change Is known In the neighbourhood of acid 
Igneous locks (Harker, 1932, p 132) 

Rocks closely slmllai In hand specimen and thin section, which occur to the 
west of Yase, wete described and figured pievlously (Sherrard, 1936, PI vl, figs 
9, 10) They were then doubtfully desciibed as tuffs, but theii relation to adlnoles 
seems closer There Is a noticeable lesemblance between plates published then 
and those of Milch (1917) illustiating his description of adlnoles 
Oranodwrite 

In the extieme north-east of the aiea, along the junction of the Parish of 
Mundoonen with that of Di\on, outciops the western fringe of a large Igneous 
Intrusion which centres around the town of Gunning, 25 miles east of Yass 
Several granite hills crowned by tors rise out of the micaceous sandstone of the 
Mundoonen Seitea, which here dips east forming part of the east limb of the main 
Upper Ordovician anticline 

The coarse-gialned black and white granitic lock of Portion 86. Pai Dixon, 
Is seen In thin section to be very rich in quarts, In which small idiomorphlc, fresli 
prisms of twinned plagloclases aie in places graphically lntergrown Many of the 
felspars are zoned, others by their extinction angles approximate to Ab^n„ This 
rock has two ferro-magneslan minerals, unlike the other igneous rocks of the 
district Large prisms of highly pleochrotc brown biotlte occur, as well as a little 
biown hornblende, which also shows strong pleochrolsm, and Is In places being 
replaced by biotlte There Is less apatite in this rock than In other types In the 
area The rock Is a granodioi lte Small basic segregations are not uncommon 

From the rock outcropping 4 miles to the north on the Hume Highway, 
Portion 158, Par Dalton, a specimen was examined This Is further Into the heart 
of the granitic mass and outside the area mapped The rock here Is darker In 
colour, with a higher proportion of femic mineials and less quarts than in the 
previous rock A thin section shows more hornblende, some of which ts being 
replaced by biotlte Graphic Intergrowth between quarts and the zoned plagio- 
clases is also noticeable in this rock. AH but the outermost zone of the felspar 
shows a development of epldote (81286) 

Effects of the Intrusion 

The intiuslon of granodioi lte has disturbed the usual north and south strike 
of the country rock, which in its neighbourhood has swung lound to east and west 
A typical example of the country rock forma a hill 1 mile south of the grano- 
diorlte. It is a micaceous, felspathic sandstone, which under the microscope shows 
small clastic grains of quarts embedded in a man of sericitlsed felspar, pleochrotc 
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green mica and some epldote Not more than 40 yards from the granite a micaceous 
sandstone, dipping 85 degiees due south and stiiking at light angles to the edge 
of the granite, la found (8 1274) The Junction between it and the granite Is 
covered In thin section, the sandstone is One grained with small quarts grains 
caught in bunches of mica flakes The matilx Is of secondary quarts and sericlte 
flakes, which may iepiesent metamorphosed felspar It Is, in fact, similai to the 
last-mentioned, although so much closer to the granite outcrop 

Thirty yards noith of It and parallel In strike Is a seiles of rather obscure 
rock types, which piotiude from the grass sui loundlng the actual outcrop of the 
granodiorite and only 20 yaids from it, in parallel bands about 12 feet In width 
One of these (S986) is a dense, green, greasy looking flnegiained lock, which a 
thin section shows is principally composed of spherulites of secondniy quarts and 
felspar, about 0 6 mm in dlametei, with which a pi of union of pleochrolc green 
mica needles of the same length have Intergrown 

Moie highly recrystallised types have, in the hand specimen the even-grained 
appearance and light coloui of aplite The principal constituents or one of these 
(S 988) are well shaped simply-twinned felspais 0 6 mm long, showing spherulltlc 
structure, with which secondaiy quarts may be Intel gi own Epldote ciystals up 
to 1 mm long aie developed aIbo A coaiser black and white variety (S998) 
contains felspar which is miciographically inteigiown with quartz, chlorite with 
ultra blue polarisation colours, and ciystals of epldote 1 mm long (see Fig 8, C) 
Small rare angulai gialns of quartz which could be called clastic are present In 
all the types 

Half a mile north west of the granodiorite neai the Berrebangalo crossing of 
Jerrawa Creek, a dyke like outciop of a coarse white granulai rock with faint 
dark parallel banding occuis (8 1261) A thin section shows entile recrystalllsa 
tion to a mosaic of small inteilocking gialns of quartz, which surround a few 
large grains showing intense strain, and all of which are arranged with their long 
axes parallel Epldote in nariow paiallel strings gives the banded appearance 
noticeable In a hand specimen 

It is difficult to detei mine if these rocks weie oilginally aplltes or felspathlc 
sandstones, which remained as roof pendants in the granodtoilte Theii disposition 
In the field In paiallel bands, rising out of a giassy paddock, with direction of 
strike parallel to that of the countiy lock here, does not serve to differentiate 
between these alternative origins Micrographic intergi owth of quarts and felspai 
can be developed In elthei type as a result of contact metamorphism (Harker, 
1982) The development of epldote in the main granodiorite mass Itself, as well 
as In the metamorphosed types, seems to link them together, and suggests that 
these altered rocks were originally dykes which have been metamorphosed, as 
apparently has the entlie western maigln of the granodiorite mass Itself also 
However, the confoimlty of the metamorphosed locks with what seems an 
undoubted sediment (81274), suppoits a sedimentary origin for them, which on 
the whole seems the more likely 

Further afield, the effect of the intrusion is also pronounced On the Hume 
Highway, near HoveU’s Creek, the easterly dipping sediments have been altered 
to strongly cleaved greasy schists, seen in thin section to consist of elongated 
flakes of somewhat bleached brown mica, highly polarising talc and small flakes 
of colourless chlorite showing ultra blue under crossed nicols, all set between 
Interstitial layecp of secondary quarts (81217) Along the Yaas River In Portion 
128 , Par Mundoonen, in the south-east corner of the area, another typical specimen 
Is a greenish-blue well cleaved quarts-schist also dipping to the east, which shows 



In Uiln section much secondary quarts caught between Abies of bleached pleocbrolc 
brown mica (S1048) 

These schists have developed from the micaceous sandstone of the eastern limb 
of the main anticline of the Mundoonen Series The eastern limb of the overlying 
massive sandstone does not outci op within the limits of the area mapped It may 
have been stoped away during the intrusion of the granodtorlte Alteiatton In 
sandstone of the western limb Is seen in a i all way cutting, in Portion 888, Par 
Jerrawa, Just west of the top of the Mundoonen Range, at a point where the Igneous 
rock has nearly reached the surface, brown spots having developed in cream 
coloured sandstone due to the crystallization of iron o\lde In magnetite cubes 

The igneous Intrusion, no doubt, also Introduced the broad quaits reefs 
commonly tiaversing the graptollte slates and ovei lying beds as, for instance, in 
Portion 1, Par Mundoonen, at the junction of the toad fiom Moiumbateman Creek 
with the Yass-Gundaioo load A slmilai origin Is pictured for the white films of 
finely divided silica, which, east of about Portion 3, Pai Mundoonen near Green 
fields Fkim Post Office, have penetrated along bedding and Joint planes In the 
slates, masking any giaptolitee which may have been piesent 
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Along the banks of the Yass River are found remnants of a horizontal deposit 
of a coarse, consolidated but porous conglomerate, deeply stained with iron It Is 
about 6 feet thick and is found at varying heights above the present river level 
In places It la 6 feet above that datum, but can be found at heights up to 100 feet 
In Portion 188, Par Toual, near the causeway crossing the Yass River, the 
conglomerate Is only S feet above the rivet, but i mile south-east of that point, 
an outcrop half an acre in extent is found 100 feet above river level These 
variations must be due to differential earth movements, since the deposition of the 
conglomerate The rivei, in eroding Its present valley, has sometimes undercut 
the conglomerate, causing blocks to tilt over Otheiwlse It Is always horizontal 

Fragments in the conglomerate are principally of teef quarts with fewer 
pebbles of slate and sandstone Fragments of reef quartz up to 6 inches across 
can be found, though the aveiage diameter Is about 1 inch They show a roughly 
parallel airangement In the Yass River valley the conglomerate has only been 
found resting on slate, its outci op furthest downstieam being in an old stream 
course 100 yards south of the river, In Portion 19, Par Moiumbateman Deposits 
have also been recognised on Morumbateman Creek, in Poition 48, Pai Moium 
bate man, and as far as half a mile south of the Yass River's present course, in 
Portions 69 and 182, Pai Morumbateman 

To the north of the Mundoonen Range, slmilai conglomeiate has been observed 
in Portion 178, Par Jerrawa, a mile south west of Jerrawa railway station, and In 
the south-east coiner of Poition 164 in the same parish, It miles north-west of 
Jemwa railway station 

No fossils have been found In this conglomerate It Is, however, tentatively 
correlated with a leaf-bearing conglomerate found in Portion 86, Par Dalton 
(Shearsby, 1911), 9 miles north-east of Jerrawa, from which Ctnnatnomam has 
been obtained (Httlngshausen, 1888) and which is therefore probably of Middle 
or early Tertiary age (Hills, 1989) At Dalton much of the conglomerate has been 
slllcifled, and Is but slightly iron stained, while the fragments are generally smaller 
A thin section eut from the conglomerate of Portion 28, Par. Morumbateman, shows 
a matrix of red brown oxide of iron which coats many of the fragments, penetrating 
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The oilgln of thiB conglomerate is plctuied as being due to a temporary base 
level having been leached by the anceBtial Yass Rivet which having elowed down 
depoelted its load of detiitus Subsequent utflirt appaiently differential from 
the present varying heights of the conglomerate rejuvenated the Yass River which 
cut a new valley removing by eioslon much of the conglomerate deposited 

bUMUABl 

This paper deals first with the structural and stratigraphlcal relations of 
slates containing graptolltes belonging to the top of the L Estonian and base of 
the Bollndian tones of the Uppet Ordovician period and of arenaceous non 
fossilifetous sediments confotmable with them the whole making up the 
Mundoonen Senes which in the east of the area has been Intruded and meta 
morphoscd by granodiorlte 

The Mundoonen Series is overlain with a slight unconformity by a westerly 
dipping seiies of narrow bedB of alternating fine and coarse tuffs sometimes Inter 
bedded with lecrystalllztd sediments lhe uppermost of the thin beds Is of coarse 
ctystal tuff which In places contains unidentifiable fossils This tuff Is succeeded 
to the west in turn by dacltlc lava more coarse crystal tuff and finally by dacitlc 
flow breccia Although no vertical section leveals the exact relations of these last 
four to one another as a e tevealed those of the thin beds of tuff they too are 
considered to be a bedded series dipping west 

A restricted outciop of limestone with Silurian or Upper Ordovician fossils 
occuis between outcrops of flow breccia its exact relation to which Is obscured by 
alluvium but It may also be a member of the inter bedded series 

Qutrtx poiphyry has intruded fine tuff in one place and the Mundoonen 
sediments in others 

The deposition of conglomerate probably in Lower to Middle Tertiary times 
and the subsequent physlographlcal history and recent deposition of alluvium are 
also described (Numbers such as (S319) etc terer to thin sections and 
specimens in the author b collection ) 
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I—Sediments underlying lava Portion 30 Par Banco (Hammer head lies alone 
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CONTRIBUTIONS TO THE MICROBIOLOGY OK AUSTRALIAN SOILS. V. 


ABUNDANCE OF MU'KOOBO ANIHMB AND PBODUCTION OF MI NEKA [. NITKOOKN 
IN RELATION TO TEMPERATURE. 

By H. L Jenbkn, Macleay Bacteriologist to the Society 
(Five Text-figures ) 

| Head 19th November, lilt 1 

Although much reeearch work hue been deToted to the study ot the influence 
of temperature on microbial processes In the soil, we still possess little knowledge 
concerning the influence of this factor on the actual abundance of soil organisms 
in general and total numbers of bacteria in particular. Plate counts from soil 
hare usually revealed little or no correlation between bacterial numbers and soil 
temperature (review of literature is given by Taylor, 1936; cf. also Eggleton, 
1938), although frosen soils have sometimes been reported to show Increased 
numbers of bacteria (cf. Waksman, 1982) Russell and Hutchinson (1918) carried 
out plate counts from soil stored at different temperatures, and found no definite 
correlation between bacterial numbers and temperature of storage Similar experi¬ 
ments were undertaken by Taylor (1936), who used the method of direct 
microscopic counting; no significant differences were found between numbers of 
bacteria in soil stored at 6"C and at approximately 16*C for 8-9 days. Using 
both plate and direct methods, the present author (Jensen, 1936) found similar 
results with soils kept for 10 days at temperatures from 5°C to S7°C. without 
addition of organic matter. In the presence of decomposable organic materials, 
microorganisms tended to accumulate In higher numbers at lower temperatures, 
although the Intensity of the decomposition, as expressed by the evolution of 
carbon dioxide and in some Instances also the formation of nitrate. Increased With 
the temperature. It was deemed desirable to extend some of these observations 
over a longer Interval of time, using the production of nitrate and ammonia as an 
Index of decomposition 


Experimental. 

Two soils were used for the experiments. The first (A) was a heavy loam 
of acid reaction, rich In organic matter, from grass field, it was mixed with S parts 
of sand and then with 1% CaCO,; the pH of the mixture was 7-8, total 
N-content 0-120%. The other soil (B) was a heavy alkaline loam, fairly rich 
In organic matter, from a flower bed; this was mixed with equal parts of sand; 
pH 7-7, total Ncontent 0-108%. Boil A was Incubated with and without addition 
of 1% dried and finely ground mycelium of PenicilHum sp., and soil B with and 
without addition of 1% hay (dried and finely ground mixture of young grass 
and clover plants). The C- and N-contenta of these two materials are given 
elsewhere (Jeqpen, 1936). Portions of 600 gm. of air-dry soil were adjusted to 
approximately two-thirds of their water-holding capacity and kept In big glass 
dishes (Internal diameter 18-6 cm., depth 4-6 cm.) for about 8 mouths at 4 levels 
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of temperature 4-6*C (soil B) or 6-8’C (soil A*) 14-16°C 24-26°C And 

87“C The moisture content vu kept as constant as possible by restoration of the 
loss of weight due to evaporation every 8-4 days with distilled water Periodical 
determinations were made of total bacteria by direct microscopic counting 
bacteria and actlnomycetes by plate counting density of fungal mycelium 
NH. and NO, N The glass slides for estimation of fungal mycelium were left 
In contact with the soli for 7 days prior to each examination except In soil B 
with hay where examinations were also made after 4 days at 25*C and 37“C 
All methods were tbe same as previously described (Jensen 1938) 

The experimental results are shown graphically In Text figures 14 In 
soil A without addition of organic matter (Pig 1) the direct counts of bacteria 
fluctuate Irregularly without any marked Influence of the temperature (cf Taylor 
1986) The plate counts on the other band show a marked Increase after the 
first 16 days and then a gradual decline The influence of the temperature 
stands out clearly the lower the temperature of Incubation the higher Is the 
maximal number and the slower the decline It la noteworthy that after the 



* The refrigerator which was used as an Incubator was running at a somewhat 
lower temperature when tbe experiments with soil B were carried out 
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30th day the direct counts are at 7*C only 8 to 10 times as high as the plate 
counts bat at 37*C 40 to 80 times as high The plate counts were almost entirely 
doe to bacteria actlnomycetes never exceeded 1 mill per gm 

The figures for mineral nitrogen (nearly all nitrate) are almost reciprocals 
of the plate counts At the two highest temperatures the curves rise rapidly during 
the first 80 days and then remain about level while at the low temperatures 
the nitrate formation is much less vigorous and at 7“C not noticeable until 
after 63 days 

The corresponding sets of figures for soil B (Fig 2) are even more striking 
The direct counts are here practically stationary at 26°C and S7*C but at the 
lower temperatures and especially at B*C they tend to rise with advancing time 
of incubation 

The plate counts show the same general trend at 37*C a slow but conspicuous 
decline at 16°C and 25°C comparatively little change and at 5'C first a »™»n 
Increase during the first 28 days and then a big rise towards the end of the 



Fist I —Multiplication of micro or g a n Isms and production of ammonia and nitrate in 
soil B without addition of organic matter 
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experiment In this soil too actlnomycetee were rather scares (max S mill 
per gm ) 

The carves for mineral nitrogen (chiefly or exclusively nitrate) are even more 
clear-cut than In soil A At 5*C the nitrate content actually declines during 
Incubation at 15°C the process of nitrification Is little active but gains strongly 
In activity with increasing temperature The observation of Prescott and Piper 
(1**0) that differences In temperature between 11*C and 84°C have little 
influence on the rate of nitrate production can thus hardly be considered generally 
valid As to the decrease In nitrate content at 6°C tt Is Interesting to note 
although no exaggerated importance should be attached to this single observation 
that the disappearance of 10 parts per million (le lOy per gm of soil) of mineral 
nitrogen has coincided with sn Increase in total bacteria equal to about 450 mill 
cells per gm of soli which quantity may be estimated to contain approximately 
*7 of organic nitrogen The suggestion lies close at hand that disappearance of 



Fig a—Multiplication of microorganisms and production of ammonia and nitrate la 
soU A with addition of 1% fungal matter Densities of mycelium as In Fig 4 expressed 
as percentage of mtcreoooplc fields showing p res enc e of fungal hypbae 
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nitrate at low temperature may be due eimply to nitrate consumption by 
multiplying bacteria and not to a preponderance ot denitrifying bacteria at thte 
temperature aa euggeeted by Lebrun and Radet (1M3) 

In both aolle fungal mycelium waa generally very aparaely repreaented 
except for a few Isolated Instances (soil A at 7'C after IS days and soil B at 
SS'C after IS days) where denaltlea of about t% were observed Otherwise the 
density was at the moot 11% without any correlation with temperature or time 
theae figures have therefore not been included in the graphs 

It thus applies to both control soils that Incubation at increasing temperature 
results in a stronger mineralisation ot the bumue nitrogen but In a leu 
abundant microflora eepeclatly bacteria capable of developing on agar plates 

Figure 8 shows the results from soil A with addition of mycelium They 
agree completely with those of former experiments in shorter intervals of time 
(Jensen 193<) numbers of bacteria total as well u plate counts show first 
s rapid rlu and then a gradual decline at 37 s C approaching a constant level 
already after 16 days At each point of time even after 7 days we find an almost 



ply 4 —Multlpllcatlot of microorganisms and production of ammonia and nitrate la 
soli B with addition of 1% bay 
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perfect inverse relationship between temperature and numbers of organisms. 
The growth of fungal mycelium behaves similarly: maximal development, which 
reaches its highest values at 7-lB'C. and is least at 37“C, takes place during the 
drat 7 to 16 days and is followed by a decline which is slowest at 7*C. and most 
rapid at S7 a O. After the 30th day all densities of mycelium were very low 
at all temperatures, and have therefore been omitted from the graph. The curves 
for mineral nitrogen are here again almost complete reciprocals of the bacterial 
numbers and the mycelial, densities At 7°C. there is hardly any formation of 
mineral nitrogen during the first 30 days, but a definite Increase takes place 
during the last 33 days, when nearly all fungal growth has ceased and the numbers 
of bacteria are falling. At 37 °C., on the other hand, most of the mineral nitrogen 
la produced after SO days, at which time mycelial growth has already disappeared 
and the numbers of bacteria have reached an almost constant level. 

In soil B, which was exposed to a still lower minimum temperature, the results 
are similar but even more striking (Fig 4), in respect of both total counts, plate 
counts, growth of mycelium, and production of mineral nitrogen, except that the 
initial rise in bacterial numbers is somewhat more rapid at the higher tempera¬ 
tures, especially 25° C, in the very early stages of decomposition (4 to 8 days) 

In both soils with addition of organic matter, but especially B, actlnomycetea 
figured prominently in the plate counts at 26° and 37°C, but were less numerous 
at 16°C and very sparse at 6° and 7*C 

Very little accumulation ot ammonia took place except at the lowest tempera¬ 
ture, where the following amounts of NO,- and NH.-N (in parts per million) 
were found: 

Boil A (T*C.) , Soil B <6°C.) 

Days NO,—N NH.-N j Days NO.-N NH.-N 

0 II 0 I 0 SO 8 

10 (0) 46 I 16 17 ST 

IS 48 S6 SS S3 43 

84 147 IS I 61 60 48 

I 86 S3 86 

Even at 5°C. nitrification thus goes on, although slowly and without keeping 
pace with the ammonia production (cf. SchSnbrunn (1923), who observed the 
same phenomenon even at 0°C.). The lack of nitrate accumulation in the 
corresponding control soil without addition of organic material is thus not due 
to complete inhibition of the nitrifying bacteria by the low temperature, but must 
be ascribed to more complex causes—perhaps inactivity of microorganisms capable 
of producing ammonia from the resistant humus compounds, or the accumulation 
of an abundant microflora capable of utilising the otherwise nitriflable nitrogen 
for cell synthesis. 

From the direct counts of bacteria we may roughly estimate the quantities of 
nitrogen present as bacterial substance, by assuming that 1,000 mill, bacterial ceils 
of average sise represent 1 mgm. of protoplasm with 30% dry matter containing 
10% N, l.e. 1,000 mill bacteria represent 20y of nitrogen. If we regard all the 
bacteria found after 4-7 days and onwards, as well as the mineral nitrogen formed, 
as derived from the organic matter added (slnoe it is by no means certain that 
the soil humus would be attacked to the same extent as in the control soils 
without addition of organic material), we may tentatively account for the per¬ 
centages of added nitrogen that have been transformed into bacterial protoplasm 
plus mineral nitrogen in the two soils with addition of fungal mycelium and hay 
at the different times and temperatures. This calculation is shown graphically 
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in Figaro 6; It la to be noted that aoil A received 352 parU per million of N 
in mycelial aubatance, and aoil B 278 p.p m. of N in hay. We aee that at the end 
of the experiment aome 76-80% of the added nitrogen can be accounted for at 37*0., 
and of thla only a very small fraction la repreaented by bacterial aubatance At 
6* and 7°C only approximately one-half of the added N can be accounted for, and 
a good deal of thla, especially ii soil B, la present as bacteria The intermediate 
temperatures occupy intermediate positions. In the early stages of the decom¬ 
position the calculated amount of bacterial nitrogen far exceeds that of mineral 
nitrogen at the lowest temperatures, but the ratio of mineral nitrogen to bacterial 
nitrogen is widened with both advancing time and Increasing temperature, yet at 
each stage being narrower at lower temperature; If it had been possible to 
calculate the amount of nitrogen in vegetative fungal mycelium, which is produced 
most abundantly at low temperatures, and to add it to the bacterial nitrogen, it 
would further have accentuated the general principle of increasing synthesis of 
microbial substance with decreasing temperature. 



Fig 5—Calculated percentages of added nitrogen accounted for aa bacterial sub¬ 
stance + (NH, + NO,)N Black parts of columns nitrogen estimated aa present In 
bacterial cells White part* (NH, + NO,)N 

Conclusions. 

The results as a whole agree completely with what was previously found in 
short-period experiments: the rapidity of decomposition of organic nutter, aa 
measured by formation of carbon dioxide, nitrate and ammonia, increases with 
increasing temperature, but the abundance of microorgan lams decreases. When the 
accumulation of aoil humus Is known generally to Increase with decreasing tempera¬ 
ture (ef. Waksman, 1986), the explanation must be sought not merely In the general 
retarding Influence of temperature decrease on biological processes according to 
the law of van't Hoff, but also to the fact that decreasing temperature causes 
larger proportion! of the transformed organic material to be converted Into 
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microbial substance, cartaln constituents of which contribute to the humus of the 
soil In its relation to temperature the soil mleroflora as a whole thus seems to 
conform to a general biological rule governing the slse of populations, this has 
previously been most clearly observed In plankton populations, which reach their 
greatest density in cold sea-water (cf B£lehr&dek, 1935) No doubt this 
phenomenon has also something to do with the high numbers of bacteria sometimes 
observed in frosen soli, a reinvestigation of this problem by means of direct 
counting methods might prove fruitful When no definite correlation Is usually 
found to exist between soil temperature and numbers of bacteila under natural 
soil conditions, It must be remembered that a complicating factor Is here 
represented by the food supply in the form of residues of higher plants, the giowth 
of which in its turn depends on the temperature (Hggleton 1938) It seems quite 
likely, however, that the frequently observed spring and autumn maxima In 
bacterial numbers (Taylor 1986) may arise, it at these seasons there prevails a 
soil temperature insufficiently low to check the giowth of bacteria altogether 
(such as might happen In winter time) yet low enough to permit the accumulation 
of higher numbers of bacteria than In tummei time 

Summary 

Two soils were incubated with and without addition of decomposable organic 
material (hay and fungal mycelium) tor about 3 months at 4 ranges of temperature, 
from 5°C to S7°C Deteiminatlons were made at different time-intervals of the 
abundance of microorganisms, by both ralcioscopical and plate methods, as well as 
of ammonia and nltiate The late of nitrate accumulation, from the soil humus 
as well as from the added materials. Increased with the temperature, whereas 
the numbers of bacteila and the densities of fungi showed an inverse lelatlonshlp, 
becoming highest at the lowest temperature, ie the lower the temperature of 
decomposition, the greater a proportion of nitrogen in the transformed organic 
matter Is temporarily locked up as microbial substance before eventually appearing 
as ammonia and nitrate At 5*C the numbers of bacteria were occasionally 
so hlgb as to account for approximately one third of the nitrogen present in the 
added organic material 
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ORDINARY MONTHLY MEETING 
31»t Mat 1939 

Mr E C Andrews BA, Vice Piesident, in the Chair 

Miss Mai ion W Hutley, B Sc, was elected an Ordinary Member ot the Society 
The Chat 1 man offeied congratulations to Dr H G Raggatt on attaining the 
degiee of Doctor of Science of the University of Sydney and to Dr C J Magee 
on attaining the degiee of Doctor of Science in Agricultuie 

The Donations and Exchanges received since the previous Monthly Meeting 
(26th April, 1939) amounting to 10 Volumes, 146 Parts or Numbers, 4 Bulletins. 
4 Reports and 8 Pamphlets received from 87 Societies and Institutions, were laid 
upon the table 


PAPERS BEAD 

1 A New Species of Chalcid (Genus hurytuma) associated with Tepperella 
tiilxneata Cam a Wasp ciusing Galling of the Flower Buds of Acacia decvrrena 
ByN S Noble. D Sc, Agr M Sc DIC 

2 Ihe Upper Palaeozoic Rocks between Mount Geoige and Wingham, New 
South Wales By A H Voisey, M Sc 

3 The Lorne 1 rlasslc Basin and Associated Rocks By A H Voisey, M Sc 

4 Taxonomic Notes on the Older Embloptera ii Description of a New 
Neotropical Genus By Consett Davis M Sc 

NOTES AND EXHIBITS 

Piofesaor J Macdonald Holmes Bent, for exhibition, several plants collected 
in the Llsmoio district 


ORDINARY MONTHLY MEETING 
28th June, 1939 

Mi E Cheel in the Chair 

Letteis were teceived fiom Dr H G Raggatt and Dr C J Magee, returning 
thanks for congratulations 

The Chairman announced that the Royal Zoological Society of Victoria has 
decided to offer a piixe of £25 for an essay on any scientific aspect of the fauna 
of Australia The prise is open to all interested persons and essays should be 
forwaided to the Hon Secretary, Royal Zoological Society of Victoria, 80 Swanston 
Street, Melbourne, Cl on or before 30th December, 1939 

The fUiairinsn announced that members were invited by the Biological Society, 
Sydney University, to a symposium on "The Origin of Life", on Wednesday, llth 
July, at 8 p m, In the Organic Chemistry Lecture Theatre, University of Sydney 

The Donations and Exchanges received since the previous Monthly Meeting 
(list May, 19f»), amounting to IX Volumes, 186 Parts or Numbers, 3 Bulletins, 
4 Reports and 12 Pamphlets, received from 69 Societies and Institutions and I 
private donors, were laid upon the table 
xx 
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PAPERS WAD 

1 A New Species of Megaxtigmut parasitic on Teppeiella tnlineata Cam, a 
Wasp causing Galling of the Flower Buds of Araeta dccurrens By N S Noble, 
D Sc Agi, M Sc, DIC 

2 A Reconnaissance Survey of the Vegetutlon of the Myall Lakes By 
Professoi T G B Osborn, D Sc, F L S, and R N Robertson, Ph D, B Sc 

8 The Genus Adrama, with Descriptions of Three New Species (Dlptera, 
Tiypetldae) By J R Malloch (Comm.unu.aUA by F H Taylor, F R B 8 , F B 8 ) 
4 A New Family of Lepidopteia By A JeffeiIs Turner, M D. FRB8 

NOT LA AND YXH1B1TB 

Mi E Cheel exhibited spot miens and di aw Inga of grasses with notes thereon 
as follows (1) Cynodon —Foui species of the genus aie recoided for Australia by 
Bentham (FI Aust , vil, 1878, p 608), namely, t daily Ion, C Hnellus,C convergent 
and C ttltaru The thiee lattei species aie classed In the genus MUrochloa by 
Domln, and Brachyaihne by the late Dr O Stapf and C E Hubbaid of Kew, 
England The common Couch Grass" of Austialla la still retained In the genus 
Cynodon by the Kew aulhoiltles and the species C dactylon Is noted for Its 
vai lability, but only one vailety has been recorded In botanical literature, namely 
vai pulchillv s (Beniham lc) Specimens collected by E Cheel at HUlston In 
November, 1926, and Inverell by Mi Sommerlad in May, 1939, were exhibited which 
may belong to the latter vanety, but as theie are no authentic specimens available 
foi compaiIson they aie tentatively lecoided under this varietal name (2) 
Uiaditaiui notoditnna Stapf—Onglnally disci ibed by Di Domln of Plague under 
the name Pumrum notothtonum, and lecorded and lllustiated by Malden and Cheel 
(Agiu Gaz NSW 1914, p 1034) under Domln’s name, afterwards by Hughes aB 
Urothloa notodithona (3) Braehtaria pthgun (FvM) Hughes var intercedes 
C E Hubbaid - Recoided and lllustiated as Faint um intt indent Domln by Malden 
and Cheel (Agiu Onz AMV 1914 p 1036) and Panuuin heloput Malden, not 
Bentham oi Tnn (Aqnc Qtaz NSW 1903, p 241) (4) Thtmeda arguent C E 
Hubbaid, ayn A nth! shut fiontlosa R Br—Daiwin F H Taylor, Match, 1989 

ORDINARY MONTHLY MEETING 
28th July, 1939 

Piofessoi J Macdonald Holmes, B Sc PhD, Piesldent, in the Chair 
Di C E M Gunther, New Guinea, and Miss Joan Johnston, Bexley, were 
elected Ordinal y Members of the Society 

The Piesldent announced that the pioclamation piotecttng certain wild flowers 
had been extended foi anothei yeai from 1st July, 1939 Five species, ClUmthu » 
Damjneri, Grevxllea atplenifolta, G Caleyt, Sprtngelia \ncarnata and Pertoonta 
ptnifolta, have been added to the list this year 

The Pieaident drew attention to the following International Congresses to 
which the Society has been Invited to nominate tepreeentatlves 7th International 
Botanical Congress, Stockholm, 17th-25th July, 1940, 18tb International Geological 
Congress, London, 31st July-8th August, 1940, 13th International Zoological 
Congress, Paris, July, 1940 Any membeis who may be likely to attend any one 
of these three Congresses are Invited to Inform the Secretary of their Intention 
The Donations and Exchanges received since the previous Monthly Meeting 
(28th June. 1939), amounting to 26 Volumes, 164 Parte or Numbers, 6 Bulletins 
and 4 Pamphlets, teceived from 89 Societies and Institutions, were laid upon the 
table 
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FAPESS BEAD 

1 Australian Coleoptera Notes and New Species No xl By H J Caitei, 
BA.FRES 

2 Observations on the Bionomics and Morphology of seven Species of the 
Tribe Paropsinl (Fam Chrysomelidae) By D Mdrgaiet CumpBton, MSe, 
Llnnean Macleay Fellow of the Society In Zoology 

8 Hymenopterous Faiasltes of Embloptera By Alan P Dodd 
4 Miscellaneous Notes on Australian Dipteia vl Dollcbopodin&e By 
O H Hardy 


NOThB AND EXHIBITS 

Mr E Cheel exhibited flesh flowering specimens of Calythnr fiom cultivated 
plants raised from seed obtained fiom Denm in The spccli s is allied to C tetmgona 
and has been regarded as a foim of that species, but it in pioposed to descilbe It as 
a new species when investigations aie complete 

Professor J Macdonald Holmes showed some colouied slides of the Kyogle 
and Bioken Hill districts 

ORDINARY MONTHLY MEETING 
30th August 1939 

Mr F H Tayloi, FRES, FZS in the Chair 

The Donations and Exchanges lecclved since the previous Monthly Meeting 
(26th July, 1939). amounting to 7 Volumes, 117 Paits oi Numbeis, 1 Bulletin 
4 Repoits and 7 Pamphlets, lecelved fiom 69 Societies and Institutions and 1 
private donoi weio laid upon the table 

PAP1KH READ 

1 The Geology of the Lowei Manning District of New South Wales By A H 
Voisey. M Sc 

2 The Geology of the County of Bullei New South Wales By A H Voisey, 
M Sc 

3 The Diptera of the Tcnltoiy of New Guinea No x Famllj 
Ceratopogonidae By J W 8 Macfle MA DSc.FRES (Communicated by 
F H Taylor, FRES, FZS) 

4 Taxonomic Notes on the Order Embiopteia iil-v By Consett Davis, M Sc 

6 The Diptera of the Teriitoiy of New Guinea No xi Family Trypetldae 

By J R Malloch (CotnmunUated by F H Taylor FRES FAR) 

6 A Note on the Synonymy of Liptopi (Coleoptera Curculionidae) By 
K C McKeown 


ORDINARY MONTHLY MEETING 
27th SUMFMBER, 1939 

Professor J Macdonald Holmes, B Sc, Ph D, President, in the Chair 
Messrs S L Allman, B Sc Agr, Sydney, T Langford Smith, Chatswood, and 
A J Marshall, Newtown, wero elected Ordinary Members of the Society 

The President announced that the Council Is prepared to receive applications 
for four Llnnean Macleay Fellowships tenable for one year from 1st March, 1940, 
from qualified candidates Applications should be lodged with the Secretary, who 
will afford all necessary information to intending candidates, not later than 
Wednesday, 1st November, 1929 



ABSTRACT OF PSOOEEDUfM 


The attention of members was drawn to a meeting of the proposed Australian 
Association of Scientific Workers to be held at the Botany School, University of 
Sydney, on Wednesday, 4th October 1939, at 8 p m 

The President referred to the death of William Butler Ouraey, Government 
Entomologist, who had been a member of the Society since 1901 

The Donations and Exchanges received since the previous Monthly Meeting 
(80th August, 1989), amounting to IS Volumes, 189 Parts or Numbers, 6 Bulletins 
and 2 Pamphlets, received from 69 Societies and Institutions, were laid upon the 
table 

PAPERS READ 

1 The Association between the Laiva described as Trombicula htrsti var 
buloloentis Gunther and Trombicula minor Berlese By C E M Gunther, MB, 
BS DTM 

2 Observations on the Life history of Neoschongastia kalltpygos Gunther 
(Acarina, Trombldlldae) By C E M Gunther MB B S , D T M 

3 Ectocarpiu confervoidei (Roth ) Le Jol By Valerie May B Sc Llnnean 
Macleay Fellow of the Society in Botany 

4 Taxonomic Notes on the Order Embloptera vl-x By Consett Davis M Sc 

NOTES AND EXHIBITS 

Mi E Cheel exhibited samples of material known In the trade as Rice Papei”, 
which is used to make artificial floweis A Sydney firm submitted the mateiial for 
Identification with a view of extensive cultivation in Australia With the assist 
ance of Dr Samuel Record Piofessor of Forest Products in the Yale UniveiBlty, 
New Haven, Connecticut it has been classified as Tetrapanax papyriferum (Hook ) 
K Koch A closely related plant Is cultivated In the Botanic Gardens, Sydney, 
and a few private gardens undei the name Faltta japontca (Thunb ) Dene, and la 
frequently mistaken for the tiue Rice Paper plant listed In catalogues as Fatsia 
papyrifera and Aralta papynfera 

Mr Cheel alBO submitted the following notes oh recent classification of certain 
species of Australian grasses (1) Chamaeraphis spinesanm of Maiden figured In 
Agric Gaz XBW, September, 1900, Is Chamaeraphu tquarrosa Chase Specimens 
collected at Hlllston In November, 1986 were exhibited (2) Pantcum roverturn 
FvM, of Malden with an Illustration (Apnc Qaz NSW September, 1897) is 
Paractaenum novae-hollandiae Beaud (Byn Pantcum paractaenum Kunth vide 
Royal Herbarium, Kew (England) authorities) 

A series of cultivated specimens of nine species and varieties of Callutemon 
were exhibited to show the fugacious nature of the chaff like bracts which support 
the Individual flowers arranged In the splke-llke Inflorescence The bracts In most 
species are shed before the petals and filaments are expanded In CaUUtemon 
acuminatum the bracts are shed simultaneously with the petals and filaments The 
leaves of Callutemon viminalit are shed Just before spring and renewal of foliage 
takes place about three weeks after defoliation The seed capsules and seeds are 
fully matured In ten to twelve months The other species are not fully developed 
until about two and a half years 

Miss J Vickery exhibited specimens, from the Broken Hill district, of 
TrUetvm pumUum Kunth, a small European grass already naturalised In South 
Australia, Bragrottu barrelieri Daveau, a Mediterranean grass species which has 
sometimes been confused with B ciHanetuit Statics Thouini Vlv, a native of the 
Eastern Mediterranean region which has appeared spontaneously In an Irrigated 
area at Broken Hill It occurs In South Australia and had probably been Intro- 



ABSTRACT OF PROCEEDINGS 
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duced from there two forms of Atnpltx tpongiotum F Muell collected from the 
same locality Oalenia secunda Bond a native of South Africa a species which 
has only been collected previously In New South Wales near Newcastle and Malt 
land Bioainsona flttimontana 3 M Black a native pea described from the Broken 
Hill district 

The first three of the species exhibited do not appear to have been recorded 
previously from New South Wales 

Dufay colour photographs of some aspects of the ground flora In the WUcannta 
Broken Hill and SUverton districts and a numbei of specimens illustrating some 
of the more important and conspicuous herbaceous elei ients of the vegetation were 
also exhibited 

Professor E Ashby exhibited lantern slides and t specimen of wood Ulus 
trating the activities of beavers in the const urtion of dams using Popniw« 
tremuloidei 


ORDINARY MONTHLY MEETING 
25th Octoblr 1939 

Professor J Macdonald Holmes B Sc Ph D President in the Chair 

The President reminded candidates for Llnnean Marleay Fellowships 1940-41 
that Wednesday 1st November 1939 was the last day foi receiving applications 

The President referred to the death of Bishop Dwyer who had been a member 
of the Society since 1920 

The Donations and Exchanges received since the pievious Monthly Meeting 
(27th September 1939) amounting to 18 Volumes 70 Parts or Numbers 7 Bulletins 
and 2 Reports received from 47 Societies and Institutions were laid upon the table 

PAPERS READ 

1 Elementary Hydrography of South-eastern Australia By F A Craft B Sc 

2 A Note on the Re-examination of Australian species of Ceratopogonldae By 

J W S Mac lie MA D Sc FILE 8 (Communicated by F B Taylor FRBB 

FXB) 

8 Strongylate Nematodes from Marsupials in New South Wales By Professor 
T Harvey Johnston M A D Sc F L 8 and Patricia M Mawson 

NOTES AND EXHIBITS 

Mr E Cheel exhibited flowering specimens taken fiom cultivated plants 
Leptotpermum emarginatum CallitUmon hortenavi Hort 0 ocanunafus 
Callhtemon hybrid (C acuminatu* x 0 lanceolatvi ) C hnearts C pinifoliut and 
C pachyphyllm 

Mr J A Dulhunty exhibited specimens and photographs of Macrotamta 
MacdonnelH from Macdonnell Range Central Australia The species Is confined 
to this region and is closely related to coastal types but has much larger seeds 
It grows near permanent water and fresh springs but not near the mound springs 
It has remained Isolated In Central Australia on account of surrounding desert 
conditions which have evidently persisted since late Cietaceous or early Tertiary 
time 

Mr 3 R Kinghora exhibited a specimen of Bufo marinas Linn the Giant 
Toad introduced into Queensland cane fields from Hawaii In 1984 to control the 
cane borer It was stated at a conference of sugar planters In Puerto Rico the 
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same year that U conditions In Austialla and FIJI aie at all comparable to those 
in Puerto Rico the white grub problem in those countries would be solved within 
ten or fifteen years In a recent letter Dr K J A W Lever of the Department 
of Agrlcultuie Fiji stated that the toad was not intioduced into Fiji until 1986 
and that among othei insects in the stomach of one specimen examined were two 
banana borers Cosmopolites tordidus Chevi the first record for Fiji No records 
are yet to hand regarding its economic status in Queensland into which State its 
Introduction did not go unchallenged The Giant Toad is a very prolific breeder 
and is now extremely plentiful in the Cali nB-Goi don vale district and is spreading 
rapidly over the count! y The fear is that the toad may Interfere seriously with 
the endemic heipetological fauna 

The Secretaty refened to the lecent death of Mi Fred Turnei at the age of 
87 Mr Tutnei had been a member of the Council from 1897 to 1912 and during 
that peiiod had been an active raembei of the Society He waa a member of the 
Society from 1891 to 1923 

ORDINARY MONTHLY MEETING 
29th Novfmbfr 1989 

Professor J Macdonald Holmes B Sc PhD Piesldent in the Than 

The President annoifhced that the Council had reappointed Miss lima M 
Pidgeon M Sc Miss Valeiie May B Sc and Miss Margaret Cumpston M Sc to 
Llnnean Macleay tellowshlpa in Botany Botany and Zoology respectively foi one 
year flora 1st Match 1940 and had appointed Mi J A Dulhunty BSc to a 
Llnnean Macleay Fellowship in Geology for one yeai from 1st March 1940 

The Donations ind Exchanges received since the previous Monthly Meeting 
(26th Octobei 1939) amounting to 8 Volumes 79 Parts oi Numbers 2 Bulletins 
7 Reports and 4 Pamphlets leceived fiom 55 Societies and Institutions were 
laid upon the table 

PAina at ad 

1 The Geneial Geology of the District east of Yass NSW By Kathleen 
bherrard MSc 

2 Taxonomic Notes on the Oidei Embioptera Paits xi-xlv By Consett 
Davis MSc 

S Contribution to the Microbiology of Austialian Soils v Abundance of 
Microorganisms and Production of Minetal Nltiogen in relation to Temperature 
By H L Jensen Macleay Bacteriologist to the Society 

irorna axd exhibits 

Frofeasoi Macdonald Holmes handed to the Society a set of about 160 photo¬ 
graphs taken by Dt Brough and Messrs Beadle and Langford Smith during the 
excursion to the far west of New South Wales In August 1939 

Dr H L Keeteven exhibited a vertical projector designed for examination of 
large sections and foi use in place of a camei a luclda 



NOVATIONS AND h \CHANObH 

Received during the period 17th October 1338 to IBth October 1930 


(Prom the respective Societies et nlcas otherwise mentioned ) 

Abbrvstwtth —Weleh Plant Breeding Station University College of Wales Bulletin 
Series H No 1C (1939) The Weleh Journal of Agriculture xv (1939) Ley- 
farming and a Long term Agricultural I oltcy by It (< btapledon (From Iferbage 
Reviews vl 3 1438) 

Accra — Geological Bur icy Department Gold Coast < long Report for the Financial 
Year 1937 J8 (1938) 

Vdblaids.— Department of Mines Geological Sutiey of South Australia Annual Report 
of the Director of Mines and Government C cologlst for 1 117 (1938) Bulletin No 18 
(1)39) Mining Review Ur the Half yearn ended 30th June 1938 (No 68) (1988) 
and 31at December 1338 (No 69) (1939) —field Naturalists Section of the Royal 
•foclc ty of South Australia and bouth A strait 11 A j (irtum Sot icty S< uth Australian 
Naturalist xix 2 4 and Suppltmcnt <1938 19 19) —f* iblit Libra)y Museum and Art 
Gallery of South Australia G4th Annual Report ot the B ard of Goternora 1937-38 
(1938) Records of the South Australian Museum vi 2 (1938)— Royal Society of 
South Australia Trinsnctlc ns lxll 2 (Tp A < ) (1938) lxlll 1 (1939)—South 
Aueti alian Ornithological Association The Sc uth Austrihan Ornithologist xiv 8 
(1938) xv 1 3 (1989) — Unixerstty of Adelaide The Australian Journal of Expert 
mental Biology and Mtrtlcil telenet x\l 4 (T p Ac) (1948) xvn 1 3 (1939) — 
Woods and Sorrels Depart te it Arnual Report f r the Year ended 30th Juno 1948 
(1938) 

\i#bani— Ni to York Stale Lib ary U iheisity of the 'Hate if Vru lotA New Vork 
State Museum Bulletin Nc s *14 316 31S 313 (1938 1943) 

Alomr— Instrtut Pastiur d Algetic Archives xvi 3 4 (Tp A e) (1948) xvll 1 2 
(1939) — Sociftf d Histoin Nat nell dr lAfrrque du \ord Bulletin xxix 6 9 
(Tp Ac) (1938) XXX I 4 (1)39) 

AifSTmiDAM— Koumklifkc Akaitrmir ran Wctenscha/pin Proceeding* xll 8 10 (Tp Ac ) 
(1938) xlll 1 2 (1939) Vcrhan lelingen Afdoeling Natuurkun It 2c Beetle xxxvtl 
6 7 (1938) — Nederlandsrhr Bntomologischc Vereentging Hntomologlache Berlchten 
x 232 237 (1938 1939) Tljdscljrift voor Lntomologn Ixxvl 3 4 (T p At) (1938) 
lxxxli 1 2 (1939) 

Ann Arbor —University of Michigni l ntrlbutlons from the Laboratory of Vertebrate 
Genetics No 7 (1988) Miscellaneous Publications of the Museum of Zoology No 40 
(1988) Occasional Papers of the Museum of 7oology Tp Ac for Nos 296 343 
(Vol xiii) (1934 1888) Nos 378 440 Tp A c for Ni s 343 390 (Vol xtv) 
(1936-1938) Nos 391 403 (1948 1939) 

Athsns— Zoological Institute and Museum University of Athens Acta 11 3 4 (1939) 

Auckland—A uckland Institute and Museum Annual Report 1938 39 (1989) Records 
U 3 (1938) 

BALTIMORE.—Johns Hopkins University Bulletin of the Johns Hopkins Hospital lxlll 4 6 
(Tp Ao) (1938) Ixiv 16 (Tp At) (1933) Ixv 1-3 (1939) 

Bandosns— Dienet van den Mijnbouw in Neder landsch Indie Bulletin of the Netherlands 
Indies VulMnologleal Survey Nos 84 86 (1988 1989) Publications of the Mining 
and Geological Survey Department in the Netherlands Indies during 1900-1939 (1939) 
Wetenschappelijke Mededeellngen No t" le Stuk (1918) On Polyleprdina 
Orbitoeycltna ind /<pirtoi bitoidrs hy Dr Ir Tan Sin Ilok (Batavia Centrum 1939) 



DONATIONS AND EXCHANGES 


Bask.— Naturfortehendt OeieUschaft Verbandlungen, xllx, 1137-38 (1338) 

Batavia— Department van Scene mite ht taken Bulletin du Jsrdln Botanlque, Berle lit 
Supplement Vol 1 Index Supplement Vol 111 1 (1338), xvt 1-1 (1338-1833), 

'Treubla", xvl, 4 (Tp * c) (1338), xvll, 1 3 (1119) —Koninkli/ke Natuurkundips 
Tereeniging 4* Nederlandtch-Indis Natuurkundlg TUdschrlft voor Nederlandacb- 
Indle, xcvlll, 6-8 (Tp * c) (1938), xolx, 1-5 (1339)— N atuurxoctontohappeUjkt 
Road voor Nederlandsch-Indie ft Batavia (Netherlandt India Science Council) 
Publication, Nos 14-16 (1339) 

Baton) —Bergent Museum Arbok, 1938 1 (1938), Arsberetnlng, 1937-38 (1988) 

Batnttr— University of California Bulletin of the Department of Oaologloal Solenoes, 
xxlv, 11-13 (1938-1339) Publications Botany xvttl 8 7 (1938). xlx 7 (1939), 
Physiology vlll 4 (1938), Zoology, xlll 8 (1938) xllll 9-10 (1939), Publications 
of the University of California at Dos Angeles In Biological Sciences 1 10-13 (1939) 

Bshlin— ■Deuteoh-Auelandlsther Buchtautch Flora , Neue Folge xxxlli 1-4 (Tp Ac) 

(1988 1989) — Zoologische Museum Mlttellungen xxlll 1 (T p Ac) (1938) 

BsaniN-DAHLaii—Botanisoh Garten und Museum Notlsblatt xiv, 133-134 (1938-1939) — 
Deutsches BntomologUchee InstUut Arbelten uber morphologlsche und taxonomlsche 
Bntomologie aus Berlln-Dahlem v, 4 (Tp A o) (1938) vl 1-3 (1939), Arbelten 
uber physlologlsche und angewandte Bntomologle aus Berlln-Dahlem v, 3-4 
(Tp Ac) (1938) vt 1-3 (1939), Entomologtsohe Belhefte aus Berlin Dahlem vl 
(1939) 

Born — If aturforechende Oeeellschaft Mlttellungen ad Johre 1988 (1939) — 

BohioeiMerisahe Naturforechende Oeeellschaft Verhandlungen, 119 Jahresversamm- 
lung 1938 (1938) 

Bikminoham — Birmingham Natural History and Philosophical Society Diet of Members 
1939 and Annual Report for 1988 , Proceedings xvll, 1 (1989) 

BoosMroNTaiN —Nationals Museum Argeologlese Navorslng I, 9-10 (1939), Soologlese 
Navorstng 1, 8 (1989) 

Bombat—B ombay Natural History Society Journal Tp Ac for xxxlx, 3-4 (1938), 
xl. S (Tp A c for xl, 1-3) (1988) 8 4 (1988 1939) Xll 1 (1939) —Haffkine 

Institute Report for the Tear 1987 1938 (1939) 

Bonn — Naturhistorischer Verein der Rheinlands und Westfalens Dechenlana , xcvli 
(A and B) , xcvlll. A, 1 (1938) 

Boston —America* Academy of Arts and Soienoes Proceedings, lxxlll, 1 4 (1938-1939) — 
Boston Society of Natural History Proceedings, xll, 6-7 (1939) 

Brisbane — Department of Agriculture Queensland Agricultural Journal, 1, 4-8 (T p Ac) 
(1888), It 1-6, lit 1-8 (1819) — Department of Mines Qtologioal Survey of 
Queensland “Queensland Government Mining Journal , xxxlx. Sept-Dec, 1919 
(Tp Ac) (1938), xl Jan-Aug, 1989 (1919)—Queensland Museum Memoirs, xt 
8 (Tp A o) (1839)—Queensland Naturalists’ Club and Nature-Lovers' League 
“The Queens l a n d Naturalist", xt 1-3 (1839) —Royal Society of Queensland Proceed¬ 
ings. xllx, 1937 (1938), 1, 1938 (1881)—University of Queensland University of 
Queensland Papers, Department of Biology, 1, 10 (1933), "Water Conservation In 
Australia", by H H Dare (John Murtagh Macroesan Dectures for 1938) (1389) 

Bono — Prtrodovedeoka Fakulta. Masarykovy University Spisy (Publications) (Botanical 
only), Cls 363, 367 (1818), 'The Profile of Equilibrium as a Basis of the Study 
of River Terraces" by Jan Krejol (1888) 

Baoox3,TN — Brooklyn Botanic Garden 'Genetics’, xxlll 6 (Tp A o) (1888), xxlv. 1-1 
(1888) 

Baoxnuas —AcadAmie Royal* des Solenoes, dee Lettree st des Beanm-Arts ds Belgique 
Annual re, 1688. 106— Ann*. (1889) , Bulletin ds la Classe des Solenoes, I— Stole, 
xxlv, 8-13 (Tp A o) (1938) —Muete Royal d’Bittotre Naturelle da Belgique 
Bulletin, xlv, 1-10 (Tp A 0 ) (1038), Xfcnoirss, Nos 83-86 (1188), IMmoIrss, l— 



DONATION* AND EXCHANGES 
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Mrie, Tin 13-14 (1938) M«molre» Hors SArla (Rtaultats Sclentlflques da Voyage 
iuz Inde# Orientates N«erlandal*es), 11 19 111 18-19 (1988) — BooUtd Bntomologigus 

do Belgium Bulletin and Annales lxxvllt 8-18 (Tp A o) (1988) lxxlx, 1-5 
(1988) —BooUti Royals do Botaniquo do Belgiqtbs Bulletin, lxx, 8 (T p * e ) , lxxl, 
18 (Tp Ac) (1988-1989) —Boeiitd Royale Zoolo pique do Belgique Annalee lxvlll, 
1987 (1938) lxlx 1988 (1989) 

Budapibt — Index Hortl Botanlcl Unlveraltatl* Budapestlnensl* , ill (1988) 

Bunnos Aram —Miniitcrio do Agrioultura do la Radon Dbreodon do Propaganda v 
Publican one* Publlutdon Mlscelanea No 43 (1988) — Sooiedad Argentina do 

Oirmtan Naturales Revlete Fhysls xll 44 (T p Ac) (1918) 

Bottbnsobo— Nederlandsch-Indite he Bntomologische Vereeniging Entomologleche 

Mededeellngen van Nederlandsch Indie iv 3 4 (1938) Tp Ac tor II Iv. 1937-1988 
(1939) v 1-8 (1989) 

Cabn— BooUtd Linndenne do Normandie Mflmolre* Nouvelle 89rle Section Botanlque, 

I 4 (Tp At) (1988) 

CAlltNS —North Queensland Naturalists’ Club North Queensland Naturalist \ vll 58-58 . 
vl 11 59 (all with Supplements) (1988 1989) 

Calcutta — Geological Survey of India Memoirs lxxll 8 (Tp Ac) (1988), lxxlll 
(1989), Memoirs Palaeontologia Indlca NS xxv 1 xxvl, 1. xxvll, 1 (1989), 
Records lxxll. 4 (T p Ac) (1988) lxxlll, 8 3 (1938) Ixxlv, 1 (1939) , Geographical 
Index to the Memoirs, Vols 1 llv Records Vola 1-lxv and General Reports of the 
Director for the Years 1897-1903 by T H D La Touche (1988)— Zoological Survey 
of India Report for the Years 1935 to 1938 (1938) Memoirs of the Indian Museum, 
Xlll 1 (1938) Records of the Indian Museum Tp Ac for xxxlx, xl 1-4 (1988) 

Cambbidob.— Cambridge Philosophical Society Biological Reviews, xlll, 4 (T p Ac) 
(1938), xlv, 1-3 (1939)— University of Cambridge Abstracts of Dissertations 
approved for the PhD, M Sc and MLltt Degrees during the Academical Year 
1987-38 (1939) 

Ca mb s iik js Mass—Museum of Comparative Zoology at Harvard College Annual Report 
of the Director for 1937 38 (1938) Bulletin Ixxxii, 3-8 (T p A c) (1938), lxxxll!. 
lxxxlv (1939) Ixxxv, 1-3 (1938-1989) 

Canbsbra — Administration of the Territory of New Guinea Geological Bulletin, No 1 
(1939) — Commonwealth Bureau of Census and Statistics Official Year Book, No 11, 
1938 (1989) —Council for Scientific and Industrial Researoh Divisions of Bconomio 
Entomology and Plant Industry Contribution! (Economic Entomology), Nos 138- 
140 (Plant Industry), Nos 101-109 (1938-1989) 

Caps Town— Royal Bocisty of South Africa Transactions, xxvl 4 (T p Ac) (1938), 
xxvll 1 (1989)—South African Museum Annals, xxtv 5 (Tp Ac), xxxll. 4 
(1988) List of Papers published In Vols I xxx together with an Index to Authors 
and Subjects (1888) 

Changsha (formerly Peiping)—National Geological Buivey of China Geological 
Bulletin Nos 81-31 (1988) 

Chioaoo —Chicago Academy of Sciences Bulletin, v 9-8 (1988) , The Chicago 

Naturalist”, 1, 8-4 (Index) (1938) —Field Museum of Natural History Botany, 
Leaflet 88-88 (1938-1989) , Zoology, Leaflet 14 (1938) , Publications, Botanical Series, 
xiu, pt 8, No 8, Tp Ac for xlll, pt 8, xvll, 5, xvlli, 8-4 (Tp Ac), Title page 
for xlx, xx, 1 (1988-1919) Geological Series vi, 81-88, vll. 4 (1988), Report Series, 
xl, 8 (1988), Zoological Series, xlll, n, xx, 30-87, xxll, 3-4, xxtv, 1-4 (1988-1988) 

Cmxistchuhch—C anterbury Museum Records, lv, 5 (1989) 

Cincinnati —Lloyd Library of Natural History ' Uoydta 1 1-4 (T p Ac). 11. 1 
(1888) 

Cut —Grudina Botaniea Bulettnul, xvlli 1-4, Appendix 1-9 (Tp Ac) (1988), 

1-9 (1888) 



Colombo—C olombo Museum Spoils Zeylanlea (Ceylon Journal of Science Section B— 
Zoology and Geology) xxl 1 (1989) 

Columbus— Ohio State University and Ohio Academy of Science Ohio Journal of 
Science xxxvill St (T p & c ) (19S8 > xxxlx 1-4 (1939)— Ohio Btote University 
Ohio Biological Survey Bulletin IS (T p ft c for Vol vl Bulletins 30 35) (1933) 

CoHBNHAOgn— Del Kongelige Donsks V idenskabernes Selskab Biologlske Meddelelser 
xlv 3 58 (Tp*c) xv 1 (1939) JMmolree Section dee Sciences 9"* SOrle 

I |i ft c for vll vlll (Tp ft c) (1938) 

Dublin —Royal Dublin Society Scientific Proceedings NS xxll 3 14 (1939)—Royal 
Irish Academy Proceedings xllv Section B 10 11 (T p ft c ) xlv Section B 1-13 
(1938 1939) 

Bast Cansino —Michigan State College of Ague ilfure and Applied Silence Report of 
the Division of Vetcrmaiy Science for the Vtar ended June 30 1938 (no date) 

Bdinbukoh —Royal BotanU Garden Notes xix 95 (Tp ft c) (1938) xx 9l> (1939) 
Transactions and Proceedings of the Botanical Society of Edinburgh xxxli 3 Session 
1937 38 (1988 )—Royal Physical Society Proceedings xxlil 1 (1939 )—Royal Society 
of Edinburgh 1 roceedlngs lvnl 3 3 (T p ft c ) lit 1 (1938 1939) Transactions 
lix 2 (1938) 

l iiCNKiuaT a M —htmki ibergische Rat irfoi schende Qcscllichaft Abhandlungen 440 448 
(19 AH) Natur und Volk lxviii 1 12 Op Ac) (1J38) lxlx 1 5 (1939) 

Genova —SocUte di Physique et dlhstohi Natuiellr Ccmpte Rendu des Stances Iv A 
Cl p ft c ) (1938) let 1 2 (1939) 

Genova— hluseo Cioico di Storia Natuale fjiieomo Dortn Annali Ivlil (19ir 1939) — 
Societa hntomologica Ituliana Bollctllno Ixx 1 10 (Tp ft c ) (1918) Ixxl 1 o 
(1939) UemorU xvi 1 2 (Tp & c) (1938) xvtl 1 (1939) 

Gibmbun —Botanische JnstUut Fifteen siiiarates by * Kuster (1913 193S 1938) 

Glxn Osmond South Australia— Watte Agi u iltnral Resraich Institute Reprint Numbers 
339 330 232 319 241 244 346 250 2o2 3a4 255 257 159 261263 21 6 257 

169 (1917 1979) 

Gkanvills—O eutsiH Vuttusity Journal of the Scientific Laboratoiles vxxill pp bl 369 
(Ip ft c ) (1918) XXXIV pp 1 67 (1939) 

Haul ax—A ova Scotian Institute of Belt nee T roceedlngs xlx 4 19u7 38 (Tp ft C) 

(1939) 

Halim—J iainrluh I eopold Carotin Dtuischi Akademle dor Natui forschcr Nova Vela 
Leopoldlna Ncue bilge vl Nos 34 44 (Ip ft c) (1938 1939) 

Uakuui Hoiidte II tllandaise des Sclentrs Archives NOerlandalses dc 1 honetlque 
exptnmentale xv (1739) Arihives NOerlandaises des Sciences exactos et naturellss 
Sdrlo UK (Ar hives Nderlandalses de 1 hyxiologie de 1 homrao et des unlmnux) 
xxlil 2 4 (Ip ft c ) (1938) xxlv 1 ( 1939) Archives Nfierlandalses de Zoolugie ill 
* 4 (Tp ft c ) (1939) 

HauuNoroiis —Societal pio I anna et l lora Fenniea Acta Botanlca bennlca xxl xxlil 
(1938) Acts Zoologlia Pennies xxll xxv (1999) Memoranda xlv 1937 1988 
(1938 1989) —Societal Solent iarum Frnnica Acta Nova Series All9(Tpftc) 
(1937 1930) II 1 13 (Tp ft c) (1930 1938) ill 1 8 (1989) Acta Nova Series B 

II 2 4 (1988 1989) Arsbok Vuoslklrja xvl 1937 38 (1938) Bidrag till Kannedom 
af Finland! Natur och Folk lxxxvll 1 (1939) Commentatlones Blotogioae vll 1 6 
(1938) Commentatlones Physlco mathematlcae x 1 6 (1935)— Societal Zoolog - 
botanioa Fenniea Vanama Annales Zoologlcl v (1917 1938)—Suemea Hyontsistis- 
tsellinen Beura ( Bntomological Society of Finland) Suomen Hyontelstleteelllnen 
Aikakauskirja (Annales Bntomologlcl Fennlcl) iv 3 4 (Tp ftc) (1931) v 1-1 
and Appendix (1989) 

Hihoshima— lit oshima I niotiitty Journal of Science Series B Div 1 vl 7 9 vll 1 5 
(1939) Dlv 2 ill 10 15 (Tp ftc) (1*39) 






DON ATI0R8 


ntCUVNOFB 


Still 


Hobabt — Royal Variety of 7aemania Papers and Proceedings (or the Tear 1938 0939) 

Indianapoiib — Indiana Academy oj Science I ro< eeding* xlvii 1987 (1938) xlvill, 1911 
(1939) 

Ithaca N Y -C-ottcd! (fnii entity One volume of AtatractB of Theaea 1937 (1938) one 
volume cf Abetracts of Thence 1978 (1989) Cornell Studies In English zxvll (1987) 

Jamaica Plain — Arnold At bon turn Journal xix 4 (T p Ac) (1938) xx 1-3 (1939) 

Juhanvi.sbi.hc,—S nth African Association for the Adianeemritt of Bcvncc booth 
African Journal of Science xxxlv xxxv (1J37 1938) 

Kuhashiki —Ohata Instil tU foi i irlcultui al Rest ai ch Berlchte viil 3 (1938) 

Kyiv Acadt'mir dee Sciencra dr la R S S dVktaine fnstitut Botanique Journal 19 
(24) 19 (-7) (1378) one volume n Kushim on h uglenlnae by D O Chlpenko 
(1979) one v lume entirely In Ruiuclan n rungt (1978) 

Ki m—Avoid Impel al U licet etty Memoirs jf the Pollete of Science Serlea B xlv 3 
(1 >18)— Takeuchi Piitomological Laboiat ny Tenthredo Acta Entomologies 11 
3 I (1938 1939) 

l aoi na —(mi i sity of the Philippine* Colic gc of Agriculture The Philippine Agrl 
culluri.1 St At for xx\ 1 xxvil 5 10 (1938 1339) xxvill 1 4 (1939) 

I A 1 laty— li stil ito del Sfusco tit la (/ Hit milled \ acuinal de La Plata Notes del 

Museo d La I lata Antropologla 111 8 10 K 11 Botanlca nl 17 30 Geologla 

ill e b Iv " 1 ilac c ntol min III 12 Is n 1b Zoologla 111 9 15 W 10 (1038 1939) 

lievlsla NS i See Ion Antropalogn pp 15 31 Sc don Geologlca pp 117 159 
Sc.ccIon I ilicntologla pp 103 714 and i (complete) Soccion Aocriogln pp 110 210 
i Sc in Bitani a pp 3 22b feecc ml alcont lofelu pp 7 35 (1038 1930) 

La < aibi (Cali ) Boride I o tad I" itomologu Bulletin xxll 1938 (1939) 

lUNiMjittD— Academe tics Science* de It R S b Bulletin C lessee dee Scloniea rnathd 
■natlques et naturclles b^rie Hlolofciqut 1978 2 6 (1JJ8) Bulletin 86rle Blologlque 
1939 1 (1919) Bulletin < lavsc des Sc Icncoe mathfimatiques et naturellea BArle 

Chimlque 1)18 2 f (1338) ontmued as Journal di Lhimle Gonerale (Jurnal 

ObschO Clilmll) lx (Ixxi) 1 U (1J79) Comptea Rendu* (Doklady) Nouvelle 

SOrle xix 9 (1918) XX 1 9 (1338) xxl 1 9 (1938) XXll 1-9 (1939) xxlll 1 0 
(1B79) — ( tillogical and Piospctttng Venice USSR Sovlit Geology (formerly 
Problem* of Soviet < eology) vill 5 12 (lp Ac) (1938) lx 1 8 (1939)— Lenin 
Acadrn y of Apt (cultural Bmcntts Li II 8 V R Institute for Plant Protection Plant 
I rated Ion Nob lb 18 (1938 13»3) Institute of Plant Industry Supplement 84 to 
the Bulletin of Applied Butanv Lenetiui and I lant Breeding (1938) — Boridtd 
SntovmloolQue do I U R h V Kevue d Lntomologie de IURS8 xxvil, 3 4 (1938) 

Liftaa—Socic’td royals des Vcuncee tU Lifge Bulletin 7“* Annfte 3 18 (T p A o) 
(133b) 8“ • Ann6e 1 5 (1939) 

Lisboa — Univeisidade de Lieboa / aculdade de CUncias Institute Botantoo Trabalho* 
111 (1935 1936) 

Livkuool — Lttfetpool School of Tropical Vedtrine Annals of Tropical Medicine sad 
Parasitology xxxli 3 4 (T p A i ) (1938) i^xill 1 2 (1939) 

Ljubi jana (Yugoslavia)— Pnrodosloino drustvo (Natural Science Society) Prlrodo 
alovne Raiprave 111 9 11 (1938 1933) 

London —Uiitiah Museum ( Natural History ) Great Barrier Reef Expedition 1118 II 
Scientific Reports v 5 (1937) vi 1 (1978) Mosquitoes of the Ethiopian Region 
Part 2 By the late Alwen M Evans (1938) The British Rhaetto Flora By T M 
Harris (1838)— Geological Soriety Quarterly Journal xolv 3-4 (Tp Ac) (1833) 
xcv 1 2 (1939) — Linnean Society Journal Botany II 337 (1987) 840 (Tp * o) 

(1988) ^11 341 (1939) 7oology xl 271 (1987) 273 274 (1929) Proceedings 
160th Session 1977 38 4 (Tp Ac) (1938) 161st Session 1938 29 IS (1929) — 

Viuisliy >f Apt xchUhi e Journal xl\ 7 12 (T p Ac) xlvl 1 0 (1928 1929) 


DONATIONS AND EXOHAWOM 


xlir 


Register of Accredited Poultry Breeding Button* and Accredited Hatctaerle* 1939 
(1933) —Royal Botanic Cardens Ketc Bulletin of Miscellaneous Information 1918 
(1989) Hooker* leone* Plantarum Fifth Berte* tv 14 (Tp ft c) <1»IS 1919) — 
Royal Entomological Society Proceeding* Serle* A xllt til (T p ft a ) xta 1 8 
(1918 1919) Serle* B vll 10 11 (Tp ftc) vlli 18 (1918 1818) Transaction* 
lxxxvll 6 13 (Tp ftc) IxxxyUI 1 7 lxxxlx 1 8 (1938 1919) — Royal Microscopioal 
Society Journal Serle* III Ivlll 3 4 (Tp ft c) (1938) Ilx 1 (1919) —Royal 
Booiety Philosophical Transaction* S*rle* B ccxxlx 519 184 (T p ftc) (1988 
1989) ccxxx 585 688 (1939) Proceeding* Serle* B cxxvl 841 845 (Tp Ac) 
cxxvll 848 848 (1838 1989) —Zoological Booiety Proceeding* evil! Serle* A 1 4 
(Tp ft c) Serle* B 3 4 (Tp ft c) Serle* C 8 13 (T p ft c) (1938) tlx 
Series A 1 3 Serle* Bit (1939) Transaction* xxlv 1 4 (1938 1939) 


Log A hokum —-See under Berkeley University of California 

Lund — K U nicer site Is 4 Lund Lund* Unlversitet* Arsskrift (Acta UnlveisiUtl* 
Lundenat*) Ny F ljd Avd 3 xxxlv 1938 (1938) 

Ltoh— Boded LismBenne Ae Lyon Annale* NS lxxtll 1936 37 (1938) Bulletin 
Kennel 7* Annfe No* 1 10 (Contents) (1938) 

Madison —Wisconsin Academy of Sciences Aits and Letters Transaction* xxxl (1938) 

MlNCHBim— Conchological Booiety of Ot eat Britain t d Ireland Journal of Conchology 
xxl 8 6 (1988 1979) —Mancheste IUera y a d 1 hilosophical Society Memoir* and 
Proceeding* Ixxxll 7 9 pp I lit (Tp A c) (1988) Ixxxill 1 3 (1938 1989) — 
Manchester Museum Museum Publication lie (1938) 

Manhattan—A merican Microscopical Society Transaction* tall 4 (T1 ftc) (1938) 
Ivlll 1 1 (1988) 

Manila —Bureau of Bounce Philip] Inc J urnel of Science Ixv 1 9 lxvl 14 
(Tp ft C) Ixvil 1 4 (1 p ft ) lxvlli 1 4 (T| ft t ) lxlx 1 4 (Pp ft c) 
(1938 1989) 

MaMULul— Faoulti des Brie tees do Marseille Annale* 3* Bdrle x I (T p ftc) (1987) 
XI 1 (1978) 

Ubluourni— Australasian Journal of 1 harmacy NB xlx 236 328 (Index) (1938) 
XX 129 137 (1939) (From the Publisher) —Council for Scientific and Industrial 
Researoh Twelfth Annual Report for Year ended 90th June 1988 (1938) Bulletin 
No* 181 189 (1988 1989) Journal xi 4 (Tp A 0 ) (1938) xll 1 (with Supple 
ment) 3 3 (1939) Pamihlet No* 35 90 (1938 1939) —Department of Agriculture 
of Victoria Journal xxxvl 11 11 (Tp ftc) (1938) xxxvil 1 (with Supplement) 

3 3 (with Supplement) 4 (with Supplement) 5 10 (1989)—Field Naturalist* Club 
o/ Victoria The Victorian N*tur*ll*t lv 7 18 (Tp ftc) tal 1 6 (1938 1939)— 
MoCoy Society for Field Investigation and Research Report* No 3 (1939) — 
Royal Society of Victoria Proceeding* II (N S ) I 1 (Tp ft c ) (1939) — University 
of Melbourne Calendar for 1939 (1938) 

KgxiCO — Insiituto da Geolopia Universidad Nacional de Mexico Men orla de la 
Cotnislon geologic* del Valle del Meaqultal Hgo (1988) 

Monaco— Institut Ocsenographigue de Monaco Bulletin No* 749 7(0 (Tp ft c for 
No* 739 730) (1938) 761 775 (1939) Rapport pour 1 Ann«e 1937 1938 (no date) 

Montmai. — Institut (formerly Laboratoire) Botanii] u de IVniversM de Montrdal 
Contribution* No* 19 31 (1987 1938) Un Manuscrlt Botanlque Pr411nn*en 

L Hlstolre des Plante* de Canada par FrOre Marie Vtctorln (From Revue 
TrimestrUlle Canadienne Septembre 1936) Le President de lAcfa* pour 1937 33 
to Frtre Marie Vlctorln Biographic et blbllographle par Marcella Oauvreau (From 
Annals* de lAofaa It 114 189) (1938) 

Moscow — Koesino Limnological Station of the Hydrometeorological Service of USSR 
Prooaedlng* xxll (1139) — Microbiology (a Journal of Q«n*ral Agricultural and 
Industrial Microbiology) vil 6 1« (1938) 




DONATIONS AND EXCHANGES XlT 


Munchbn— Bayerie che Akademie dtr Wiesenechaften Abhandlungsn Mathematlsch 
Naturwlsaenschaftllche Abtsllung Neue Folse 45 (1939) Sltsungsberlohte 1538 
X 3 (T p Ac) (1988) Georg simoi) Ohm by W Ferlach (19S9) Richard von 
Hertwis —Oedachtnlsrede by Karl von Frisctf Wissenschaft und Volk —Fastred* 
by J Zenneck (1918) 

Nantss— Socidtd dee Science* Naturelics de 1 Oueet de la * ranee Bulletin 5“* Stole 
▼U 1937 1 4 (Tp Ac) (1938) 

Naples —Sta lone Zoologica di Napoli Pubbllculot 1 xvll 18 (Tp Ac) (1938 1989) 

Nsw Delhi —Imper al Agricultural Research Institute Agriculture and Animal Hua 
banlry In India 1988 37 (1989) Catalogue of Indian Insects Part 14 (1989) 
Sclentlfl Reports for the Tear ending 30th June 1938 (1939) The Indian Journal 
of Agrlcul ural Science vl I 1 1 4 4 Articles pt 5 o Arts pt 8 4 Arts lx pt 1 
8 Arts It 9 5 Arts pt 3 4 Arts (1938 1939) 

Nsw Haven —Co wcllo t Academy a] Arte and 8c e ee Transactions xxxlll pp 
113 118 (1939) Yale Uni erelty Peabody Museum of Natural History Bulletin 
of the Bingham ( eanographlc Collection vl 5 6 (1918 1939) 

Nsw Yobx —At e tea t Qtogr phical Soc ety De grapl leal Rev ew xxvill 4 (T p Ac) 
(1938) xxx 1 3 (1939)—American Museum of Natural History 70th Annual 
Report for the Year 1938 (1939) Bulletin Tp Ac for xxv (1908 1915) lxxlv 5 7 
(1938) lxxvi 1 2 (1989) Natural H story xllt 3 5 (T p Ac) (1938) xlllt II 
(Tp A ) xllv 1 2 (1989)— New York Aaaden y of Boienoes Annals xxxvtl pp 
97 128 (TI A ) (U88) xxxvlll (conpee) (1939) Transactions Series 11 1 18 
(1988) — New Yo k Botanio Garden Br ttonla 111 1 (1988) 

Not SLA No veils C aid Ionic et Dipenda ces 1 rvioes dee Mines I Industrie minerals 
de U Nouvelle CalMonle en 1938 iar Th le Chartler de Sedouy (1939) 

Oslo —Bet No ske Videnskaps Akadem i i Oslo Arbok 1938 Avhandllnger I Mat 
Nature Klasse 1938 (1938) Ilvalradets bkrlfter (Solentlflo ResulU of Marins 

Biological Research) No 19 (1989) Skrifter I Mat Natnrv Klasse 1938 (3 vols) 
(1939) — University de Oslo Archlv for Mathematlk or Naturvidenskab xll 4 
(Ip Ac) xll! 1 1 (1938) 

Ottawa— Deni U of Agno Uure Clr ular Nos 136 188 139 (1938) Farmers 

Bulletin 81 (1938) Report of he M nlster of Agriculture for the year ended 
March 31 1938 (1938) Technical Bulletin 17 18 (1938) Canadian Seed Potatoes 
In South American Countries A Report By H S Arkell (1938) Dominion 
Bxper mental Station Kentvllle N 8 Results of Experiments 1931 1936 inclusive 
Dominion Experimental a tat on Bhorden Manitoba Results of Experiments 1981 
1937 Experimental Station Lacombe Alberta Progress Report for the Years 1938 
to 1936 Exi erlmental Sub station Regina Sask Results of Experiments 1931 1936 
Inclusive (1938) Division of Botany Progress Report of the Dominion Botanist 
for the Years 1935 to 1937 Inclusive (1938) The Fruit Vegetables and Honsy 
Act and Regulations (1938) — Deportment of Mines Geological Survey of Canada. 
Memoirs 199 307 210 (with Maps etc ) 311 113 316 817 818 (1986 1988) Report 
of Mines snd Geology Branch for the Fiscal Year ended March 81 1998 (1989) 
National Museum of Caiada Bulletin No 91 (1938)—Royal Society of Canada 
Transactions Th rd Ser es xxxll Section v X*lst of Officers and Members (1988) 

Palo Alto — Stanford Ui ivernty Stanford University Publications University Ssrlss 
Biological Sciences vl 4 will 1 (1939) Geological Sciences 11 1 3 (1917) Natural 
History Muse in Microentomology 1 1 4 (1938) It 1 8 (1997) 111 It (1988) 

lv 1 1 (1939) Stanford Ichthyological Bulletin 1 1 4 (1933 1939) 

Pams— Journal de Conchyliologe Ixxxil 4 (Tp Ac) lxxxili 1 8 (1988 1989) (From 
the Publisher) — Musdum National d Histotre NatureUe Bulletin I* Stole x 4 I 
(Tp Ac) (1938) xl 1 (1889)— SoeUtd Bntomologigue de France Annates evil 
14 (Tp A c) (1988) evil! 13 (1918) Bulletin xll It (1818) xlllt 9 80 
(Tp Ao) 0938) xllv 1 18 (1989) 


Pavia —Jstituto Botanico della R Untvereita di Pavia Attl Seri# lv x 1188 (1818) 



DON VTIONB \ND YXCdANOES 


xlyl 


F» Pai — National Institute of Zoology and Botany Academia Blniea Blnenslu vill 
1 4 (1937) 

Pwai (formerly Shanghai) — Science Society* of China Contributions from the Bto 
logical Laboratory Botanical Series x S (T p ft c ) and Index to Vole l x (1938) 
Zoological Series xll 6 10 (1937 1938) xtu 1 4 (1938 1939) 

Pebm — Inatitut dee Recherche» Biologiques A l Univereild do Perm Bulletin xi 7 9 
(1988) Travaux vlli 1 3 (1938) —U Gorky State t/nlversify of Perm Scientific 
Memoir* 11 4 (1939) Ill 1 (1987) 

Pbbth— Department of Agriculture of Western Australia Journal Second berioa xv 4 
(Tp ft c) (1938) XVI 1 2 (1838)— Geological Survey of Weetem Australia 
Annual Progress Report for the Year 1938 (1930) Bulletin N 97 (1939) -Royal 
Society of Western Australia Journal xxl* 1937 38 (1938) 

Philadelphia— Aiadtmy of Natural Scieu t* Irocccdlng* xc 1938 (1930)— American 
Philosophical Society Memoir* 1 pt 2 x (1939) I roceedlngs Ixxlx 2 4 (T p Ac) 
(1938) Ixxx 14 (Tp ft ( > (1939) lxxxl 13 (193)) Transaction* NS xxxl 
1 9 (1939) Serial List of Publications (1938) lear Bx>k 1938 (1939)- Uniierslty 
of Pennsylvania Contributions from the Zoological Laboratory for the Year 1937 
xxxv (1938)— W is tar Institute of Anatomy and Biology 7he Journal of Fxpert 
mental Zoology Ixxlx 2 3 (Tp ft c) (1938) Ixxx 13 (T p Ac) lxxxl 1 3 
(Tp Ac) (1939)— Poolagical Socit ty of Philadelphia Reprrt <f thf I enrose 
Research Laboratory in conjunction with the 87th Annual Report of the Society 
(19.39) 

I’januiMARiTMinito —Natal Museum Annals lx 12 (1918 1119) 

PlTMOUTH— Karim Biological Association of I hi lulled hiujdott Jet rail r p Ac 
for xxll (1937 1938) xxill 1 2 (1918 1939) 

1 obtici —H Laboratorio di Bntomologia Agratia dl Poitici Bollelllno II (1)18 1*39) 

Pbao— Museum Nationalis Pragai Acta (Stornik Ncrodnlho Muse-t V Prase) I 

1938—B (Hist Naturalls) (1938)—Deutsche Matu unsenrchaftUch mtdtxinieche 
Verein fur Bohmen Lotos ’ in Frag Naturwlssennclmftllche Zeltschrlft I otos 
lxxxvt (1938)— Museum Nationals de Prague Section Putomologique Bulletin 
(Sbornlk Bntomologlckeho Oddelenl Ncrodnlho Musea v Prure) xvl (Nos I r l ISO) 
(1988)— B octet as Bntomologica Csechoetoveniae Acta xxxv 14 (Tp Ac) (1938) 

Pretoria — Department of AgrUultun and Forestry of the Union of loath Africa 
Division of Plant Industry Bothalla 114 (Index) II 1 3 (Index) 111 I 3 
(1921 1937) Memoir No 19 of the Botanical Surtey of Vuth Africa (1938) — 
Transvaal Museum Annals xl* 1 4 (1938 198)) 

Rennes— Socidtt Qiologiqua et Uintraloglque dc Bretagne Comple Rendu de* Stances 
TrolaiOme AnnOe Nos 2 4 1937 (1937 1939) MOmolres lv (1J3S) 

RICHMOND— Hawkesbury Agricultural College HAL Journal xxx\ 10 12 (Index) 
xxxvl 1 9 (1938 1989) 

Rio a —La (vijo* Biologijas Bledrtba (Booustas Biologxat I Uiiae) Kakstt (Acta) vlil 
(1988)— Naturfortchcr Vereins su Riga Arbeiten Neue lolge xxn (1938) Korres 
pondensbtatt 1x111 (1939) 

Rio de Janeieo— Institute Osicaldo C iua MemorUs xxx II 14 (Ip ft e) (1938) 
Monographtes No 1 (1987) 

RrVEESIDE— University of California Graduate School of Tropical Agriculture and CUrus 
Bmperiment Station Papers Nos 346 347 Tp ft c for Vol xlv (Nos 336-150) 
367 388 374 376 378-380 386 391 (1938) 

St OeOMES West— Bermuda Biological Station for Research Incorporated Contrlbu 
lions Tp Ac for I (Nos 1 17) (1931 1936) Tp ft c for II (Nos 38 72) (1988- 
1937) ill 77 94 (1918 1939) 

St Louis— Academy of Soienee of Bt Louie Transaction* xxix 4 6 (1937 1938) — 
Missouri Botanical Garden Annals xxv 3-4 (T p Ac) (1938) xxvl 1-8 (1988) 



DONATIONS 


xlvi! 


San Diboo —San Diego Society of Natural History Occasional Papers, No 4 (1928) ; 
Transactions, vlti, 83-34 (Tp. * c ) . Is, 1-9 (1998) 

Han Fsanciico —California Academy of Science* Proceedings, Fourth Series, Tp t c 
for xlx (1930-1931 ), xxll, 3-0 (1987), xxlll, 7-10 (1937-1938) 

Sao Paulo —Deportamento dt toologia, Faculdade de Filosofla, Oienclae e Letras, U nicer- 
sid ade dc Sao Paulo Zodogla, Nos. 1-2 (1937-1938) — Jftieeu PanlUta Revista, 
xxil-xxlll (1938) 

Sapporo- Hokkaido Imperial University Journal of the Faculty of Science, Series lv, 
Iv. 3-4 (Tp ft c ) . v, 1 (1939) , Serins \l, \1, 2-4 (T p A c ) (1938-1939) 

Srattlr.- University o/ Washington Oteanographic Laboratories Publications In 
Oceanography, in, 2 (1938) , 1’ubllcatlunR m Oceanography, Supplementary Series, 
Nos. 70-79, (ontinued as Publications In Oceanography, Contribution. Nos 80-83 
(1938-1939) 

Rnndai— Tohok II Imperial University Science Reports, Second Series, xlx, 2 (1938), 
Fourth Series, xlll. 2-4 (Tp A c) (1938-1939), xlv, 1-3 (1939) 

Skanorai —Department of Oeology of the Shanghai Science Institute Studies from the 
Department of Oeology of the Hhnnghai Science Institute, Separate Print, No 0 
(From Journ Shanghai Sri Inst. Section II, Vol tl, pp 205-223) (1938) Science 
Satiety of China —see under Pepei 

Khahon —Cushman Laboratory for Foramtnifiral Unearth Contributions, xlv, 3-4 
(1938) , xv, 1-2 (18.19) 

Sofia—H oct<><< Botamque de Bulgane Bulletin, Mil (1939) 

Stockholm —Kungliga Svrnska Vetcnskapeakadrnirin Arki\ tor Botanik, xxlx, 3 

(1939) , Arkiv tor Kemi, Mineralogl ixh Ueologl, xll, 6 (Tp k c ) (1938) , Arklv for 
Matematlk. Astronoml och Fyslk, xxvl, 1-4 (1938-1939), Arklv for Zoologl, xxx, 1-4 
(Tp & u), xxxl, 1-2 (1938-1979), Arabok, 1978 (1938), Avbandllnitar i 

Naturskyddsarenden, Nos 1-2 (1938-1939) , Handllngar, Tredjc Serlen, xvi. 8-7 
(Tp * c ) . xvil, 1-B (1938-1939) , Levnadstecknmgar, M. 2 (Tp * c ) (1923-1938) . 
Skrlfter i Naturskyddsarenden, Nos 35-38 (1938-1939 )—Statens Vaxtskyddsanstalt. 
Flygblsd, Nos 38-44 (1938-1939), Meddelande. Nos 22, 25-28 (1938-1929); 

Vaxttkyddsnot liter, 1938, 1, 4-6 (T p Ac) (1938), 1939. 1-2 (1939): Skrlfter, 
Tp A c for ill, 19.77-1938 (1938) 

Stdnby— Australasian Antarctic Expedition, 1911-14 Scienllllc Reports, Series C 

(Zoology and Botany), I, J, II, 4 S, ill, 3, l\, 4 . x, 7 (1938) (Fiom the Government 
Printer, Sydney) —Australian Institute of Agricultural Science Journal, Iv, 4 
(Tp ft c) (1938)— Australian Museum Annual Report of the Trustees for the 
Year ended 30th June, 19J8 (1839), Australian Museum Magaxlne, vl, 11-12 

(Tp ft < ) (1938) . v II, 1-2 (1939) . Memoir, vil (1939) . Records, xlx, 8 (T p Ac.) 
(1938), xx, 4 (1939)— Australian Veterinary Association "Australian Vetarlnary 
Journal”, xlv, 5-6 (Index) (1938). xv, 1-5 (1939)— Department of Agriculture, 
NSW “Agricultural (lasette of NSW", xllx, 10-12 (T p ft c) (1038), 1, 1-10 
(1989) , Catalogue of the Periodical Literature filed In the Library, Department of 
Agriculture. N S.W, June, 1938 (1938), Contributions from the NSW National 
Herbarium, i, 1 (1989), Live Stock Diseases Report, No 14 (1B39) ; Regional Soils 
Series, No. 2 (1939) ; Science Bulletin, Nos 59, 62-80 (1938-1639) —Drug Houses 
of Australia Ltd. "Australasian Pharmaceutical Notes and News", N S. xvli, 11-12 
(1988) , xvlll, 1-10 (1889) — Education Department. “Education aasette”, xxxll, 11-12 
(Index) (1938) ; xxxhl, 1-10 (19J9) —Institutes of Surveyors in Australia. ‘The 
Australian Surveyor", vli, 4 and two Supplements, >, 6 and Supplement, 7 (1988- 
Microscopical Society of NSW. Journal, 1 (NS.), 1-K (1938-1939) — 
Naturalists’ Society of Nete South Wales. “The Australian Naturalist”, x, 4-5 
(1938-1039)—Orchid Societies of N S.W and Queensland "Australian Orchid 
Review”, 111, 4 (1938), lv, 1-2 (1939) — Public Library of N S.W Annual Report 
of the Trustees for the Tear ended 30th June, 1988 (1928) — Royal Society of New 
South Wales Journal and Proceedings, Ixxl, 2 (T p. ft c ) (1938); Ixxli, 1918 
(1939) , Ixxtll. 1-2 (1939) —Royal Zoological Society of Nete South Wales Proceed¬ 
ing* for the Tear 1928-39 (1919) , “The Australian Zoologist”, lx. 2 (1921) —School 



xinu 


dokatioits aitd exchanges 


of PubUe Health and Tropical Medicine University of Sydney Commonwealth Health 
Department Service Pub Ho*, t ion (School of Public Health and Tropical Medicine) 
No I (1918) Sydney University Science Association Sclenoe Journal xvil t 
(19*8)— The Medical Journal of Australia It** 11 1*17 <Tp * o) (1**S) 
19*9 1 1 tt (Tp * o) 11 1 17 (1919) (Prom the Sditor') —University of Sydney 
Calendar 19** (19*8) Journal of the Cancer Researoh Committee rill t 4 

(Tp *o) (1938) (Pinal I*»ue) — Wild Life Preservation Society of Australia 
Australian Wild Ufe 1 8 (19*9) 

TASHXitcr— U nicer tit as Asiae Mediae (University of Central Asia) Acta Series va 
15 17 vl 15 41 vild 5 « villa 81 28 29 49 61 53 vttlb 30 88 36 x 1 xila 15 18 
(1937 1988) 

Tokto—■ Imperial Fisheries Institute Journal xxxlil 2 (1939)—National Research 
Council of Japan Japanese Journal of Botany lx 8 4 (Tp k c) (1038 1919) 
Japanese Journal of Ceology and Geography xv *4 (Tp Ac) (19*8) Japanese 
Journal of Zoology vtll * (1989) Report II 7 April 1937 March 1918 (19*8) — 
Tokyo Bunrlka Daigaku (Tokyo Unive eity of Literature and Science ) Zoological 
Institute Science Reports Section B ill Nos 55 63 (T p Ac) (193S) (Exchange 
concluded) — Waeeda University Faculty of Soience and Bngineering Office of the 
Boientifla Expedition to Manchouk u> Report of the First Scientific Hxpedlllon to 
Manchoukuo Section V Dir 1 pt 1 Dlv 8 pt 4 (19*9) Dlv 1 pt o 7 9 11 13 
(1918)— Zoological Society of Japan Annotation** Zoologlcae Japonense* xvil 3 4 
(Tp Ac) (19*8) xvill 1 (1999) 

Tosonto—R oyal Canadian Institute Proceeding* Series I IA 11 IransactI ns xxll 1 
(1988) 

Tkimo —Zoological Museum Novltateg Zoologlcae xll IX (1938) 

Trondhjbm—B at Kongelige Norske Videnskabers Belskab Forhandllt ger xl 1938 
(1917) Skrlfter 1938 (1939) If ctest Arsberetn ng 1937 (1938) Oldsakaamllngens 
1 Ivekst 19*7 (1938) 

Tvtnn—Instil it Pasteur de Tunis Archive* xxvll 3 4 (Tp Ac) (1938) xxvl 11 
(1939) 
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eultua 184 
lirtua J84 
hclrpua Iwmtrla 387 
s I r glbba MlBioymu* 338 


attennaU 117 
I iHtrlgata 117 
r mpleta 11 
■RASA 117 


Sar ophycui 302 
la tatoroi 1 300 




Sene I > apatl.ulntm 384 
S illra 417 

llatrig* 446 484 
flava 430 
inadrlpuuctata 431 
*1 1 llr .Idea 4f 
SpatlUoi all piu 101 

hi athofd juaum lot 


PalODOMPHIKA 414 
BAK1U 413 
Paeud taphenlaciu 442 
UAdua 130 
moopkaialb 460 
TATLOEI 460 
Pallopua I06 161 184 


laeeriroUani 303 
Ixevlgatum 302 
lrptnpodum 203 
Uiwariroflum 202 
I .phocarpum 303 
n uropti.rum 301 
paradox nm 202 


Hpathullna 463 
aer ltuci 438 
Spt rmatochnua 105 
I rjolnll 108 
Sphatvlarla 193 
rlrrhoaa IDS 
trtbuloldo. 103 


Pterigetila 100 
IbHgUwaa 120 
laterlola 138 


Pteiohelaras imyoiiut 328 


v miculoxum 202 

Sir pla unydrtpU b3 
aucltlt Rli 0< 


brat byota 61 
tadotelU 6u 


hbyixaiwba 66 
phllcv&la 63 
piodotta 85 


PUoMna, 441 
Ptoehoattta hot it ndo 64 

Pytahto 104 

UttOMlh 1#7 337 542 54~ 


roUoolHs 573 4 
veDOaa 574 


Agardhll 20 . 

ScaevoU anavectena 28* 


hphuihcomvla 443 
s xmarulata 460 


Sidr atrongylui 314 
tj Iroalrungvlua 528 
SplwhnWIum 201 


Staekhouaia apaUlulata 284 
staUoe Thoobil xxxvl 
Stanopterlna iftw 114 
didyma, 116 
Imraaoulatua 115 




Ixvi 



Stt» papuemli "j 4 #6 
Swainaona flaslmontana xxull 
Hynipycitlm ftCMtru 1 G 
Svnearpto Uurifolla I 11 


Tabamu abate) aut 
acutlpalpn 43 4 
id elihUp 43 
albohlrtlpe* 41 
intmdem 44 



nxrtwoiRU 41 


Talaurtau* femaoni 330 
aubvHUtoa 330 

stJTTOin 329 

lalesaUui JoWenrij -4 400 
f Tarphlomlmiu (genua 297 
sateharattii 297 
7 f«i FAf 297 
TVphrrlla 46 
Ai<m<in 4>o 

1 ihrttu 1 

lncmtodontl* 4(1. 
i eleagria 460 
pella 461 

« un 4 ui 

IfPprroUa tnllitrata 24(1 M 277 

rrratembla 222 
1 ermitori urn 417 
tcrmltoxoni 430 


Tromblmila tainti, 80 t 

var ut1010**818 78 81 400 
var moiobunda 73 400 
hokiaerioeum 400 
maamjraa 81 
minor *00 471 
novae hoUan Hap 81 

MOi 80] 
wlchmaiinl 41 
lotanra 46 
tlanea 402 

nrodiphi var gamma 402 
<141 luiooentra 41" 42' 
nlgrlpennh 428 9 
NiunmioEAx 428 
VITTlTHOaAX 428 9 
Trvpeta hrnvlvitU 464 
lull in* 400 
hiterura 469 
indhUntU 464 


llialanianhbi l 
alwola HO 

lluli rotrirha rrunn ii rlta ( 


riienwra 410 419 
I hemarohratrla 4]' 422 
frlnaeeua 422 
ruvioape 422 
SUTTOKI 422 4 
I hemaroMrii 416 


Urellla 402 

Hr ph ra ruBiep* 400 

WaleIita bill Ineimta 71 
M0KO8M8I8 94 
Wallacca apkndma 19 

Xanthotrvpeta 441 44 
blmaiulata 444 
\nmuta 440 
nuflua 44(1 
leocotilea 440 
nunea 440 
Xenognathua 98 


(f) ptatum 404 
rpiadrirera 4(9 
Thuneda armiene x\x|\ 

TMnoil lln« TtTtOM 108 
Thyptlena 34 

Trwhyxyata aiitirtirmua 68 
TrarhyiADclA hwlrlca 88 
Trianthema portalariuitr mi well 
rrirhlJogwiter it irl»r dJurolorie 
277 

IriohoatronKilU't wvmmptrlni 

xuatraU* r l6 
dMmlb ( 


7aorua (ara 0' 

/engodaoua 410 
rucanda 410 412 
FAPDAWnui 410 412 
2nmrU 198 
rtinata 199 
IXetbigtana 190 
Tnrnrrlnna 199 
£m toUlmim brevlcaudatua >21 
unUNDi 621 
i onununl* 6312 
longbplroUri* 621 2 
mvohogale 622 
•eUfer 5201 


amnt 43 (new name) 44 
wvayardemdt 44 
Taenoom notatlthorax 47 


Triaetum pwnllum xxxvl 
Promblonla akaminhl 80 471 
edwardal 73 


Zygaeoola 100 121 
paradoxa 123 
7ygothrlea robotU ISO 
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LIST Ob PI AILS 
PkOOHIMlb 1111 

l ill—r<ology of Willi ms Kilt ml Ban nj,Uii lo|s listilcts 

iv v OtltUlat tiom New Gulin i 

vi vn—Vegetation of Mj ill Likes llstuit 

vill lx—Aubtialian Elateildie 

x—I aivae and eggs of bpeilib of tilbe I iimarai 

xi New Guin< i Tiypetidae 

xll—Geology of diatnet east of Yass N S 


Llbl Ot FAMILY AND QINLltA DkSCRlBLD AS NFW IN THIS VOLUME 
(1939) 


Page 


Bnlindulla (Emblopteia) 5b7 

Blacophann (Tlulamuchldie) JT7 

Ceiatitclla (Tiypetmae) 452 

(hcamanomyta (Tiypetinae) 419 

Chiyiotrypuniu (lephiltlnai) 457 

(Uttamotda (Otitldae) 10b 

fyrlopata (Ti>i*tinae) 444 

(Urination ffului (Neniatodi In 
(honennnae) 517 

ntanhrgmmdi s (T ypitinat ) 117 

IHnembui (Embloptu i) 55) 

Epiunna (Pyigotldat) 52 

Maplestonema (Nematoda Trlcho 
nemtnae) 524 

iletrm bin (Embloptera) 474 


Niohtmigaiter (Otitldae) new name 120 


Page 


Odont nbia (Embioptei i) 489 

Oltgnnbta (Lmbioptei i) 217 

Parana (Ouophondae) 84 

Paiazomol unus (Nematoda Trl 
ehoncminac) 522 

I in mini (kmbiopteia) 478 

Phil U \ (Thilinmchidae) 386 

Pseuda anti in uia (Tiypetlnie) 434 
Px ill mbia (Embioptei i) 476 

Psiudiva (Tiypitinae) 446 

Punt) Ititamia (OtitldaO 104 

Psrtpfoso/Jura (Tiypetidae Ad 
ramlnil) 414 

Psxlosctlet (Thalamairhidae) S36 

Sauaiuirlla (Embloptera) 67S 

1 halainaicbidae (Lepidoptera) 335 
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